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Abstract. A non-native species of aquatic molluscs, bivalve Corbicula fhmunea (O F Muller, 1774), was 
found in the Czech Republic in 1999 The species is native to eastern and south-eastern Asia Altogether $ 
specimens were found at 4 localities of the Elbe River in North Bohemia. 

Distribution, Mollusca, Bivalvia, Corbicula fluminea, Czech Republic 

INTRODUCTION 

The clam Corbiculafluminea(0 F. Muller, 1774) from the family Corbiculidae is native to eastern 
and south-eastern parts of Asia (£adin 1952). The species was introduced by ships lo the Europe 
from North America in about 1980(Gloer & Meier-Brook 1994). In Europe il is recently recordered 
from the Iberian peninsula and France (Araujo et ah 1993), in Germany from the rivers Rhein, Neckar 
and Main (Gloer & Meter-Brook 1994). The nearest so far known locality is the Elbe River near 
Magdeburg (Grabow & Martens 1995). 


RESULTS 

The first two specimens were identified by the author in the sample from the Elbe River in Hfmvko 
(North Bohemia. Occh-Germnn boundary, code of mapping .square 515!September 3. 1999, |gj. 
Stuehlik). Additional specimens were collected by the author cm November 7,1999 in the Elbe Rivet 
at five localities between Czech-German boundary and Usri nad i.abem (Hfensko.code of mapping 
square 5151,2 specimens; Dolni 2leb, 5151 ,2 specimens; Decin, 5151. part of one shell; Povrly, 
5350,1 specimen; coll. L. Benin; Osti nad Labeuv 5350,1 specimen, all coll. L. Bcran). Except for the 
locality Povrly, where living individual was detecred in the main nver stream (in sandy sediment, 
ubout 60 cm under water level), only shells or death individuals were found on river bank or in watci 
nr shallow places. The species seems to be very rare in all sc far known localities Mentioned pan of 
the Elbe River isaboul 35 km long and absent of any weir or other bamcr Only finding from L'sli nad 
Labem originated from downstream of the Strekov Weir. Papulation of Corbicula Jluminca in the 
K!hc River will be studied in the future. 


11 For details vc Poehai {I9F2) 
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Abstract Tbc representatives eftbe genus Microtrtcbtrins he, 1921 from Sumatra arc revised Micron uhalus 
fiihgm'uut (Bourgeon, IS83>. M myeri (r»c. 192)and M tclaceuoiln (Pic, 1927} arc combined wirh 
Mie.mtriclialwt Pic, 1921 tor ih; first rime (alt originally placed :n Trie ha/us Waterhouse. I&77} M 
i tibt no fin ip n is described Tntluilas faticorms Pic, 1927, T javamn I’ic. 1927. T undulotilhotax Pic, 
1927. T nothus Kicinc. 1933a. and T barbien Pie, 1949 arc synonymizcd to Microtnthalu.i communis 
(Waterhouse, 1879) Duhulus riaitf’cnus Pic. 1921 ic Microtnchalu* fuhpmv'us (Rciurgeo;*. 1883) 
Tiuhahu diret’ic\ Pic, 1927, Truhalut truanriiiu* Kicinc, 1926a. and Trtthalus rmlmtus Pic. 1927 lu 
Miinifnchtilus riwycn (Pie. 1927) All Species 3i0 roloScnhed and keyed 'llic following species occurring in 
adjacent regions arc iransterred lo iho genus Microlnchahts Pic, 192! Ml croiruha I US acuiangulus 
(Waterhouse. 1878). M amoenus (Kicinc. 1929}. M basipc* (Pic. 1923). M casiipamr (Kicinc, 1931). M 
conduit* (Klcmc. 1926a). hi deeiactus (Waterhouse, 1X79). M fituttu* (Kicinc. 1935a). M fimritibiit* 
(Kicinc, 1926b) M fiateiculu* (Klcmc, 1925), M gromifeam (Pic, 19.10), M gnaiiiT (Waterhouse. 1879). 

M iguotus (Klcmc, 1936), M Sute\uluraln (Pic. 1926), M hneohtus (Kluinc, I939>. M milnu (Pie, 
1923). M muUuastatu'. (Pic. 1921) M puUeuen* (Pic, 1971), M pafnuus (Kicinc, 19356). M pettorniu 
(Pic. 1921), M ptnurburur (Waterhouse, 1879), M pubens (Klcmc, 1935b). M pvgoxonthus (Bourgeois. 
1885). M restduus (Klcmc. 1939), M sukaheeps (Pie, 1921). M teiumberenus (Klcmc, 3933a), M 
lestateicous (Pic, 1921), all transferred from Tmhulus Waterhouse. 1877. and Murvinclrohis airuvlor 
(Pic. 1921). M keen (Klcmc. 1935b). and hi pomeraiuen w\ (Pic. 1926), from Ltptolnchoiu » Klcmc, 
1925 Truhalus bnohripts Pic. 1930 and T basic arms P.c. 1930 arc proposed to be junior synonyms of 
Mitiolrichalus baxipn (Pie, 1923) Leclclypcs lor the following species arc designated Truhalus bucloripes 
Pic 1930. T burbien Pk, 1949. T /annus Klcmc, J935a. T favombtlts Klcmc. !926b. T httcornts Pie, 
1927. 7 nangtmus Pic, 1927 7 rouyert Pie, 1921, T tentwberensis Kicinc, 1933a. T leslaceicolhr Pic. 
1927, and T undutatilhorax Pic, 1927 

Taxonomy, new species, new combinations, new synonymies, key, distribution. Colcoptera, 
Lycidae, Melriorrhynchim, Mlcrotrichalus, Oriental region 

INTRODUCTION 

Our knowledge of Oriental Lycidae is very often restricted to original short descriptions given by 
different authors before World War II and the described laxa have not been appropriately studied 
until now The criteria used for generic classification were usually typological and it is necessary to 
revise classification of known species to genera The generic classification of Metrionhynchim 
with shortened first primary costa was revised by Bocak (1998a), who restricted thesubmbe Tnchalma 
to genera with a partly membranous apical part ofthe phallus and dorsally attached lateral accesso¬ 
ry glands ofthe vagina, e g. Trtchalus Waterhouse. 1877, Schizomchahts K leine, 1926, Eniclases 
Waterhouse, 1879, Mtcrvtnchalus Pic. 192) and Flabellotrtchalus Pic. 1921 

The aun of this paper is a revision of restricted Trichalina from Sumatra They have until now 
been classified m the genus Tnchalus and 1 have found that they nearly all should be transferred to 
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Micromchafus The first Oriental species were described w Tnchalui> at the end of Iasi century 
(Waterhouse, J 879, Bourgeois, ! 883), but more species were later added by Pie (1921, 1926, 1927, 
1949) and Kleine (1926,1933a) Both authors based their descriptions mostly on a single specimen 
or on ri very I united scries Therefore, they often pointed out the shape of the pronotum or minute 
variation in the coloration in their descriptions 1 have had the possibility to study more extensive 
material from many institutions and ail types and I have found extensive synonymy in this group 
Recent collecting activity in Sumatra yielded one new species from the montane rain forests of 
northern Sumatra and it is described here 

MATERIAL AND METHODS 

A:l moiphological niaa>cr« were mace using the ocular grid ot an Olympus S7.X-I2 binocular microscope at ihc 
magnification 20 times for ilic body length and 9Q limes for remaining body jvuts Tyc diameter was measured in 
lalcrtil View am! when Ihc eye outline was nol circular the diameter was measured at the widest point The 
ir.tcuKiilar itisl.mue was taken from a dorsal view al Die point nl minimum eye distance The ratios in descriptions 
me counted by division of measured pomls and llicicJorc ihey can differ from those obtainable from data given in 
millimetres 

Depositories 

BMNH - Museum ol Natural History, l-ondon, United Kingdom 
HNHM Naiuial History Museum, Budapest, Hungary 
1SNB Royal Belgian Inemutc of Natural Science Brussels. Belgium 
X.MTC - KiyosJii Maisuda colled LOT. Tatars™ lea cify Japan 

LMRC. Alitlmr’.s collccluin. dupOSJlai in lire Collection of (lie Dcpnrtnicnl of Zoology. Palacky University, 
CVoch Republic 

MCSN Muscc civieo di sionn naturelc “Giacomo Dona". Genova, Italy 
MHNP - Museum National d'Hlsioirc r.aiurcllc, Pans, France 
MNFII. - Nainmnal Naiurbistonsch Museum, l-ciricn, the Netherlands 
SMN'S SCaadiclKs Museum fur NatUikumJu StulCgurf, Germany 
SKMC - Scrguci Kasanisev collection. Moscow. Russia 
ZMAN Zoelogisch Museum Universitcit van Amsterdam, ihc Netherlands 
ZMEIB - Zoologischcs Museum dcr Humboldt Umvcrsitat, Berlin, Germany 
ZMPA - Museum and Institute ol Zoology PAN, Warszawa, Poland 


Genus Mitratrichalus Pic, 1921 

Ml<ir>trtihaht\ Pie, 1921 9. hors-tcxlC (type species M wtgulant Pic, 1921 by monotypy) 

f-ufuKHv/in Fte. 1926 29 hors-tcxCc. Ilocak I99*ia fS2 (type species r bastpenms Pic. 1926. by monoiypyj 

Diagnosis Pronotum with single median areola (Figs 9-12), elytra with four primary costae at 
humeri, primary costa 1 considerably shortened, secondary costae present in all interspaces be¬ 
tween primary costae Maxillary palpi slender Apex of phallus narrow, apical part of internal sac 
tree, with two slightly curved basal thorns Membrane of phallobase never sclerotizcd or consider¬ 
able pigmented (Figs 1-4) Vagina with dors ally inserted lateral glands and two lateral pockets (Figs 
36-18) 

Ri description Body small ro medium sized, flattened dorso-vemrally Head small, partly concealed 
by pronotum. antennae inserted in frontal part of cranium on antennal tubercles Mouth parts 
directed downwards, inserted on small, short rostrum Antennae with 11 antennomeres, considera¬ 
bly flattened Antcnnomerc 1 stout, antennomcre 2 very small, partly hidden in apical part ot 
antennomerc 1, wider than long, anrennomcrcs 3-10 serrate, more acutely in male, antcnnomerc 11 
elliptic Pronotum Hat, rounded :n frontal pan, with more or less projected posterior angles and 
lentil-like median areola Lateral margins usually elevated Scutellum flat, apical margin regularly 
emarginate Elytra flat, parallel-sided to more or less widened backward, with strengthened lateral 
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and sutural margin. Four strong longitudinal costae present in basal pari ofelytra, costa I reaching 
at most one sixth of elytra! length, costae 2 to 4 reaching at least five sixth of elytral length. 
Secondary cost 2 c developed in all interspaces, generally much weaker than primary ones, some 
times irregularly interrupted. Secondary and primary costae connected by small transverse costae 
Abdomen tlar. with eight visible segments in male and seven segments in female. Male geniraba 
consist of phallus and phallobase only, paramerae absent. Phallus slim, internal sac visible, partially 
pigmented, with two basal thorns at base, sometimes two apjcaJly connected rods observable in 
apical part of internal sac. Phallobase ring-like, with hole covered with membrane (Figs 1-4). Female 
genitalia with well separated styli, coxites and valvifers, vaJvifcrs sometimes fused ill base (Figs L3- 
15) Vagina slim, with two lateral pockets and dcrsnlly inserted lateral glands. Spertnathecal duct 
moderately long, slightly curved, spcrmaihoea well marked, lemon-like, spermathccal gland y-shaped 
(Figs 16-18). Legs moderately strong to slim, always considerably flattened. 

DrsTBjHirnoN. Mirmtrichalus is widely distributed m the eastern part of the Oriental Region (Thai 
laud, Laos, Vietnam, Malaysia, Great Sundas, the Philippines) and in the tropical part of Australian 
Region (Moluccas, Lesser Sundas, New Guinea and Solomon islands) Some Australian species are 
known from northern Queensland The exact extent of the range of Microtrichaius in Australia is 
ai present unknown. 


Microtrichalus communis (Waterhouse, 1879) 

(Tigs 4,6) 

Trie ha his tonmums Waterhouse, 1879 71 
Micratrichalus mmmums Doc.ik. 1998: 42fi 
JYuhafus futit firms Pic, 1927. 42, hms Icxlo: lyi, n. 

Dnhnhn umlitSaruhurcu Pic. 1927 42. hou lexie. i>n. n. 
ii rt halut /uvamn Pic, 1927 42. hors icxic: »>n. n. 

IhJuiIus iruihts Klcinc. 1933a. 12, syn. n. 

Tnchalus bcubiert Pic. 1549 14; syn. n. 

■} viv SUIOCAI »AM)K3 L! Hololy»c ot Iilchuliit iommunu, male - “Java" (UMN11) Lcdoivpc of T laUcoritis (hereby 
designated), male. “Sumatra, lEasta^i. 130'J tn, 54 5 1921. J. B. Corporaal” (MHNP). pa rale cm type I female, 
vime dala (MHNP) I.ccloI>pc r>f T fni'hii’n (hcichy itcsiqoalcctj ! male, "Vietnam. ChainjvMy-An, Rarhicn” 
(MKHP). patalcvloiyptx, 2 males. 2 female*, samo locality dala (MHNP] L«tuly]»e of T imeiututnharax {hereby 
dcviguulcd). (Inckwicsial “Siag Pahang, 8 12 1919. CorpomaJ" Holotypc of T /ai-anus fcmalc. “Java 

Occident. Sukabumi, 2*900*. IS93. II Fnihsiorfcr" (MHNP) Allotype ot T nothin female, “Sumatra, Sibol^a, 
No 4.3, 16 X 1925, Fiilmck u Karny" (7MPA, the tuslnlypc shcuilr! be dcpoinlcrt in |Ik Boftoc Museum, Indonesia, 
ami lias not been iliultcil) 

AIHHIUIHAI MATLKIAL l*_*u -Jrii I n tl u n iii h ) mole. N Sumatra. HruCagi, May 1991. J Moravix Igt (LMUk ). I malt, 
N Suimilr-.i. /felapac'iuiE. 40CJ m. 2U km SL Similar. 10. & 1991. toiler leg 'LMBC'), J :naJc. VV Sumaira. .Vkrapi. 
1992. nauve ccllccror (LMBC), I male. Sumaira. Bcngkulu, 20 km sudl Mv.ko Muko. 16, S, 1991. leg licbcr 
(I.MBC); 2 miles. 2 female?;. Aceh, 20 km N of Korea Ronga, 26 Feb 1598. 80(1 m, L Boc.lk !el (LMBC). 3 
males, Sumaira Foil tic Cock, 920 m, Dec 1920. Mai 1921. Juni I92i. leg F J.-.cobson (MIZW). 1 female 
Sumoiro. I'nduig. 1890. H. Modigliani (MIZW); I 1 Cl rule. Sumaira. S bulgu. X 1899. F Modiftlwm (M17W), >2 
males, 47 lernalca, Java cemr. Lascm cnv. 4 km E Gaming Cclcring. 13-24. i 19%. R Ccrvcnka Igi (LMBC). 
Malaysia I mole. Jftborc, Kota Ting£i, AUCJS! 1917 (MIZW) 

Dikh-rbntiai o.agnoms. M. communis differs from the all Oriental Microlrichulus species in the 
coloration of the pronotum and elytra. Additionally,^. communis has slender, nearly parallel-sided 
male genitalia (Fig. 4). and small eyes. 

Reduscription. Male Uody medium sized, Hat, slightly widened backward, piceous brown to 
black. Pro-and mesothorax lighter brown, pronotum. scutelluin and elytra except apical half to fifth 
yellow*. Head small, partly hidden by pronotum, covered with sparse pubescence, antennal tuber 
cle.s distinct, clypcius widely and quite deeply r.marginale. i^ibnrm occupying seven tenths of width 
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of clypeal frontal margin. Mandibles short, stout, maxilla with long lacinia. maxillary palpi slender, 
labial palpi short, apical palpomerc acutely pointed. Antennae reach slightly over elytral midlength, 
senate, strongly compressed (Fig. 6). interocular distance 1.27 times longer than maximum eye 
diameter, Pronotum 1 .45-1.50 times wider than long. Hat, trapezoidal, widest at basal margin, median 
areola attached dircelly to both frontal and basal margins, weak lateral tubercle at basal third. 
Scutellum Hat, approximately as wide as long, widely emarginate at apex. Elytra widest at apical 
fifth, w ith three costae developed in w hole length, costa I occupy basal fifth of elytral length. 
Costae 2 and 3 join each other before apex. All primary costae of equal strength, much stouter than 
secondary ones. Legs very strongly compressed, moderately long. Male genitalia with welt devel¬ 
oped thorns, phallus tubc-like, internal sac retracted into phallus, unpigmented (Fig. 4) 

Female - Genitalia with slender vagina. Ovipositor very slender, with long vaSvifers andstyli. 
Measures. Length 6.3-7.8 mm, width at humeri 1.40-2.07 mm, length ofpronotum 0.94-1.15 mm, 
width of pronotum 1.37-1.72 mm, distance of eyes in mule 0.62 min, maximum diameter of eyes in 
male 0.49mm. 

Distribution. Malaysia, Vietnam, Sumatra, Java, Borneo, Palawan, Lesser Suniias. 

Remark. Unlike other lyctds. M. communis occurs in dry secondary grass and shrub habitats. 

Microtrichalus fuliginasus (Bourgeois 1883) comb. n. 

(Figs 2.8,12) 

Tnchultt * futiginosus Bourgeois, 18S3 646. 

Tnthuiub rumganus Pic, 1927- 41; syn. n. 

Type material examined Holofypc, female. “Bomcr. Sarawak, 1865-66. Coll G. Dona" (MCSN). Lcctotypc of 7 
nangaws (hereby designated), female - “Indonesia. Mana Riang. Ranau Palombang, April 20. 2-5000“. I. Z 
Kanncgictcr* (MHNP) Paralcctoiypcs 2 females, same locality data (MHNP) 

Adoiiionai material examined China I male. Yunnan, Pu'Er 19 vn 1990 (LMBC). Indonesia- I male, Sumatra 
(North), 8 km S of Prapat. 8-13 Mar 199$, L Bocdk Igt. I female. NE Sumaira, Deli. Ncgcrilama. vm 1954. 
A Sollaan, Lowland forest (MNHL). I male. 3 females. W Sumatra, Bukiltmggi, 6 vu 1995, S Jak) Igt (LMBC), 
1 males. 2 females, Sumatra. Lau Rakit, Corporaal, 300 m (ZMAN). 2 males. 3 females, Sumatra, SiboJangif. 
Corporaal (ZMAN); I male. I female, Sumatra. Osthavcn. Maarl. 1950, C v Nidck (ZMAN); t male, Sumatra. 
Piasa Oeloc, 12 2 1920, Corporaal (ZMAN); 2 males. Sumaira, Boschrcs Bandar. Corpcra.il 15. vu. 1920 
(ZMAN): I male, Sumaira. Pagar Marbau, 44 m, Corporaal (ZMAN); 6 males. 2 females. Dcpok. Jam - Dec 
1949. C. v Nidck (ZMAN. LMBC); I male. Java. S Tjcnmai, ii 1906. Drcschor (ZMPA), I male. Java. G 
Tangkocban Praiioc, 4000-5001) Voct. Prcangcr. xii 1934 (ZMPA), Laos. I male, ScKong Prov, N slope el 
Boluvcns Plateau, ca 10 km N Muang Tba Tcng, 30. v. 1996. Leg C Hobschub (LMBC). I male. Louangnomtlia 
Prov. Namtha to Muang Slug, 5 -31 v 1957, 900-1200 m, V Kubab Igt (LMBC), Malaysia. I male. Perak. 
Banjaran Bin tang, Bukit Berapit, Taipmg, II -12. 3 1997, J JcmS Igt. (LMBC). I female, Pctak, Doherty 
(ZMPA). I'haiiBfKl. 1 male. Belong. 23-25 5 1992, J Hortk (LMBC); I male. Belong. Gunurp Gang dun vt)i 
Yala distr, 25 3 -22 4 1993, J. Horik Irt. (LMnC): I female. Trang. native coll u. J9R9 (LMBC); f male. 
Sarawak, Kapil dwtr, Rurrah l.’gap vill Sut nv, 3 5 3 1994, J Hoidk Igt. (I.M0C). 4 males, .1 females, Sarawak, 
loot Ml Dulil, Tinjnr riv 12 vui. ?3 * 1932 Oxford Umv. Exp (BMNH). Vietnam I male. Nam Mo. ur Dong 
J’no. 31 5. 1963. Kabakov (SKMC). 

DiFrERCNTiAL DIAGNOSIS. Ai.fi/Iiginosus Is externally indistinguishable from the closely related Su 
marran species M rmtyeri with Ihc dark brown body. These species tliffcr in the size of eyes. M 
fitliginoius having them considerably smaller in both sexes. Both male and female genitalia are very 
similar arid do not help in identification (big. 2). 

Kkiinsi fumoN. Male Body small, moderately slender, dark brown, only very narrow basal parlof 
humeri and short part of elytral costae lighTer brown. Head small, including eyes slightly wider than 
anterior margin ofpronotum. Ryes hemisphericallyprominent, interocular distance 0.89±0.04 times 
shorter than maximum eye diameter. Antennae reaching slightly over elytral midlength, acutely 
serrate, antennomcrcs 3-10 compressed (Fig. 8). Antennal tubercles fiat, followed by shallow (le¬ 


ft 
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Figs 1-12 1-4: Male genitalia: I - Microtrichalus teslaceicollis Pic, 2 - M fuiigirosus Bourgeois. 3 - 
rubricoltis sp. n. 4 - Af. communis Waterhouse, Figs 5 -8: Male basal antennomcros: 5 - W testaccicollis Pic 
M. communis Waterhouse, 8 - M. mb'k ollis sp. n.. 8 - M. fuligmosus Bourgeois. Figs 9-11: Pronotum: 9 - 
tesiaceicul!is Pic. 10 - M. rouyeri Pic. II - Af. rubricollis sp. n., 12 - Af. fuligmosus Bourgeois. Seales 0.5 n 
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prcssion behind Ihem. Clypeus widely concave, labrum bilobc ai apex, palpi slender, apical pal- 
pomeres pointed. Pronotum 1 -10 times wider than long, narrowest at frontal margin, gradually 
widening to base, posterior angles acutely projected, punctured al margins, disc shining, covered 
by long sparse pubescence. Scutellum cniarginate at apex, as long as wide. Lflvtra parallel-sided to 
slightly widened backward, flat, primary costa 1 short, reaching slightly over one sixth of elyrral 
length. Secondary' costae well developed, only seldom interrupted, transverse costae irregului, 
similarly stout as secondary ones. I .egs moderately slender, compressed Phallus slender (Fig. 2). 

Female Body larger, intetocular distance 0.75 ± 0.03 times shorter titan maximum eye diameter. 
Ovipositor with very th:n bridge between valvifers and connecting projections at bases of coxites. 
Vagina moderately slender, with seferotized basal part of glandular ducts. 

Mcasures. Male Length of body 5.65 7.5 inm, width at humeri 1.34- 1.65 mm, length of pronotum 
0.76-0.95 mm, width of pronotum 1.11-1.55 mm, female (holotype of M.fuHginosusy. ir.terocuiui 
distance 0.54 nun, inaximum diameter of eyes 0.40 mm. 

Variariut v. I he lighter parr at bases of elytra is distinct in some specimens only. 

Distribution. Widespread species known from Sumatra, Borneo, Peninsulai Malaysia, Thailand, 
Laos, Vietnam, and Yunnan. Microtrichalus fuliginosus is the only representative of Tried alma 
known from China and it is reported here from this country for the first lime. 


Microtrichalus rouyeri (Pic, 1921) comb. n. 

(Figs 10,13,16) 

TncStalui rouyeri Pic. J92I II. Iiors-tcxtc 
Tnchclm 4rvmu.v Tic, 1127 41, hors-eexte, ivn. n. 

TrichaluA mcoiii!iru\ Klcmc, 1926a 312. syn. n. 

Trichttlm icductun Pic, 1927. 12. hois-lcxlc, syn. n. 

Tyre M«.n*Ku bxxMiKF!> Lectotypc of T rvuyeri (hereby designated), male - Indonesia, "Sumatra's O K , MccLin. 20 
m. 9 2 1920. J R Cmporial" fMfrNP), paralcctoiypcs I female, <tflo (M7fNP), I female, "Man.! Riang. 
Falcmbang" (MIIKP), I male, Medan, M|ocbcrg (MIlNlP) Holotype of T innuidtlni. male "Qiwp. W Sarawak. 
G h Bryant, vi 1914’’t'HMNH) ^Type of T nduuus, female - Indonesia. Java. Preangcr. Cs Suesocroeb, J Li 
Corporanl f.MHNP) Holotype of T divernu, male. "Kina liulu" (MHNP) 

Additional maifkial cxsminh: Indonesia I male, 5 females, Sumatra. Manna, M Knappett IMNIIL); 1 male. I 
formic, Sumatra, Medan, Con’oraal, xu 1920, 19 i 1921 (7.MAN, ZMPA): I female, Sumatra, Stbolangir, J A 
Ixter/mp, 17 r 1921 (ZMPA); I female, Sumatra, HukillingRi, 6 vi 1966. S. Jakl (LMBQ; Malaysia 1 female 
Sarawak. Kami n t sir. Scbong. Balch nv., 9.-21 in 1994. i. Horfik Igi (LMBC). Vietnam 2 moles. I female. 
Buon-loi. 40 kns N of Anklio. Pruv Gia-lui Konlum, 12 6.-2 vn 1983 (SMNS), I t'cnialc, I’rcv Zc-:ui Konun. 
ft km N Kon Hamm, 26 vi 1983 (SKMC) 

D;rFDRCNTiAL DrAGNOsrs. M. rouyeri is externally very similar to M. Juliginosus. These species differ 
in the size of eyes in both sexes. 

Description Male - Body small, moderately slender, dark brown, seldom very narrow basal part of 
humeri lighter brown. Head small, eyes large, hemispherically prominent, 1.2010.1Q rimes larger 
than ihcir minimum frontal interocular distance. Antennae reaching slightly over elytra! midlength, 
acutely serrate, anlennomeres 3 10 compressed. Antennal tubercles flat, followed by shallow de¬ 
pression behind them Clypeus widely concave, labrum bilohe at apex, palpi very slender, apical 
palpomeres pointed. Pronotum 1.4-1.55 times wider than long, narrowest at frontal margin, gradu¬ 
ally widening to base, posterior angles more or less acutely projected, punctured at margins, disc 
shining Scutellum cmarginated at apex, as long as wide. Elytra parallel-sided to slightly widened 
backward, flat, primary costa 1 short, reaching slightly over one sixth of elyrral length. Secondary 
costae well developed, only seldom interrupted, transverse costae irregular, similarly stout as sec¬ 
ondary ones. Legs moderately slender, compressed. Phallus slender identical with T fullginosus. 



Figb 11 IS n 15: Ovipusitor: 13 - Microtrichalus rouyeri Pjg, 14 - M rubfitottn sp n.. 35 - M. tatltuxitoNf.* 
Pit, Figs f6 18 Female genitalia 16 « rouyen Pit, 17 - M tvbrifillls tp. If K1. tttUuzicvlUs Pit Scales 

0-S mm, 



female - Body slightly larger, eyes 0 84 ± 0 03 limes smaller than their minimum inlerowdar 
dtstar.ee 

Measures Male - Length of body 5 5-7 I) mm. width at humeri 1 55—I 75 mm. holorype of Af 
rouyeri uiteroculur distance 0 52 nun, maximum diumclci of eyes 0 42 inm 
Distribution Java, Sumatra, Borneo, Vietnam 

Remark Kleine (1033b) stuted that Af reduclus was described from Sumatra by Pic {1927), hut in 
tilt Pic’s article tins name is given in the way admitting the possibility that it was described sooner 
Therefore, 1 have tried to found any older description, but I was unsuccessful despite longer 
searching 1 have found only one specimen from Java in the Paris Museum with locality data given 
above with a hand written Pic’s label "Tnchaius reducrus n sp *' Pic designated aLL types only in 
this way and it is possible that this specimen is the holctype ft is possible, that Sumatra was given 
by Pic (1927) bv mistake, because no specimen fromSuniatra was found in Pic's collection and the 
Corporaal's locality label reminds those used for numerous Sumatran materials 

Microtrichalus rubricoltis sp. n. 

(Figs3,7, II, 14,17) 

Tvpt maiehml ixsm nid Holotypc, muk v Indunciiu. Suinaira (A«ch) 20 km S of I3langkcjcr<n. Kcda'n. 4 -8 Mar 
l'J9R. 1700 m, L Uocok Igt iLMBC). Paratypcs 5 females, same locality daia (I.MBC) 

BiiTERCNTUL diagnosis Mtcrctrtchaluc rubncolhs sp n is well characterized hv its colour pat¬ 
tern li is the only Asian species with black elytra and the orange yellow pronotum 
Description Male Body medium-sized, slender, nearly parallel-sided, black, prunotuin bright 
orange yellow, scutellum, trochanters and prostemum brown Head small, including eyes only 
slightly wider than anterior margin of pronotum, frons depressed in middle, antennal tubercles 
prominent Eyes large, hemisphencally prominent, imcroculardistance 1 11 times longer than max¬ 
imum eye diameter Anterior margin of clypeus widely concave. Iabrum emergmate at apex, both 
palpi slender, apical palpomeres pointed at apex Antennae surpass three fifths of clytral length, 
serrate, antennomeres 3-11 strongly compressed, antennomere 2 very short, antennomcre 3 long¬ 
est (Fig 7). following antennomeres gradually shortening Pronotum I 55 times wider than long, 
flat, parallel-sided in anterior portion, with acutely projected hind angles (Fig 11) Scutellum as 
long as width, emarginate at apex Elytra flat, slightly divergent in apical third, primary costa I 
occupying less than one fifth of elytra! length, primary costa 3 shorter than costae 2 and 4, second¬ 
ary costae very weak, often interrupted Legs slender, strongly compressed Male genitalia slender, 
widest in middle, phallobase nng-shaped, subtle (Fig 3) 

Female - Body only slightly broader, antennae shorter and broader Ovipositor (Fig 14) w ith 
fused bases of valvifers Vagina very slender, ducts of lateral accessory glands robust, partly sclero- 
nzed. lateral pockets large (Fig 17) 

Measures Male (holotype) Length of body 6 6 mm, width at humeri 5 05 mm, length of pronotum 
0 84 min, width of pronotum I 30 mm. inierocular distance 0 38 mm. maximum diameter of eyes 0 42 
mil 

Name derivation Named according to the coloration of the pronotum 

Variability The extent of pale port ions of the scutellum ar.d trochanters is a subject of variability 
Distribution Sumatra, known from the type locality only 

Bionomy Microlrtckalus rubncolhs was collected by sweeping of the lowest herbaceous stratum 
and bushes in mountainous Lithocarpus-Casianopsis forest 
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Microtrichalus testaceicollis (Pic, 1927) comb. n. 

(Figs 1,5,9.15.18) 

Tmhalur hi&tacexaUts Pic, 192? 42. hors-tcxic 

Tyi’t maiuiai. txAMiNiu Lcclotypc (hereby designated). male (Indonesia), "Sumatra's 0 K., Srasiagi. 1390 m, M 
2. 1921, J. B Corponar (MHNP) Paralcctotypc• I male, “Sumatra, Mjocbcrg” (MHNP). 

Amitioui. uArp«i.u. 6 Xaminfd Indonesia. 5 males, 6 females, Sumatra (N ) Brasiagi. Ci Sibayak, '.450 1900 in, 19 
23 n 1991. Rncak a-vl BocakOva lgt (I.MBC); l male, N Sumatra, Brastagi. G Sibayak. vm 1992 (1 MBCJ; 2 
females, Sumatra (N ). }0 km SW of Brasiagi, O. Sinnabung, 1300 180tl m, 22 n 1991, L B<K»k 3ii<l M 
Bixakova Igt. (LMBCj: l mole, I female. Sumatra (North), Brastagi, Gn. Sir.nabung. 1500-2000 m, 14-17. War 
1998, 1. Bocak Igt (LMBC). I female, N. Sumatra, Mt. Dam, 27 ni 1984. leg G Hon gay (MHKI3), 1 male. 
Sumatra, Sinubong. Dohm (ZMPA) 

DiKFb.RRNTiAt. diaonosis. M testaceicollis reminds M rubricollis by the light coloured pronotum 
and die slender body, but it differs in die considerably lighter brown elytra and slighdy big get male 
eyes. 

Description: Mule Body medium-sized, slender, dark brown, pronotum yellow. Trochanters, mes- 
ostemum and sometimes scutellum slightly lighter than sternum of metathorax. Blytra lighter than 
body, grayish brown, humeral part sometimes slightly lighter than rest of elytra. Head small, includ¬ 
ing eyes slightly wider than anterior margin of pronotum, eyes hemisplierically prominent, ititcroe- 
ular distance 1.03 times longer than maximum eye diameter, antennal tubercles distinct, with deep 
depression behind diem. Clypeus slightly cniarginatc at apex, palpi moderately slender, terminal 
palpomere pointed at apex. Antennae surpassing half of elytral length, antennon-.eres 3-11 com¬ 
pressed, serrate, shortening to apex (Fig. 5). Pronotum flat, 1.50 times wider than long, widest at 
base, with acutely projected hind angles. Scutellum depressed in middle, widely einarginatc at apex, 
h.lyrnt parallel-sided, with three primary costae in middle, primary costa 1 reaching one sixth of 
elytral length. Legs slender, compressed. Phallus slender, with subtle ring-formed phallobasc (Fig. 

i) 

Female — Slightly more robust. Ovipositor with fused basal parts of valvifers, eonnected firmly to 
coxites (Fig. 15). Vagina moderately slender, spennathcca slender (Fig 18). 

Measures. Male - Length of body 6.55-8.45 mm, width at humeri 1.51-1.76 mm, length of prono¬ 
tum 0.83 0.92 mm, width of pronotum 1.22-1.35 mm, interocular distance 0.43 nun, maximum diam¬ 
eter of eyes 0.45 mtn. 

Variability. Slightly lighter coloration of elytra as well as lighter scutellum were found in several 
specimens. 

Distribution. Sumatra, known from the vicinity of Brastagi and Mt. Dairi inNorthem Sumatra 
Bionomv. M testaceicollis is a quite common species in mountainous LUhocorpus-Custanopsis 
forests, where it was swept on the low stratum of canopy by the author. 

Key to Sumatran species of Microtrichalus 

1 Whole body dark blown xo black, ai most humeral part of elytra slightly lighter . 4 

- At least pronotum right yellow to orange yeflow.. . 2 

2 Pronotum uni elytra yellow except apical fifth lo half of later, phallus parallel-sided (Fig 4). inlorocuUir 

distance tn male l 27 limes longer than maximum eye diameter.. M communis (Waterhouse) 

- Whole elytra concolorous. slenderer species...3 

3 Elytra tight brown, intcrocuiar distance m mate about as tong ss eye maximum diameter.. 

..... . M. lestaccnvlh* (Pic) 

- Elytra dork brown to black, intcrocuiar distance in male I I longer than eye maximum diameter 

.. . ......... M rubrrcalhi sp n 


II 







•i Ryes 1 20 J; ft 10 limes target lhan their distance in male, 0 84 ± 0 03 limes smaller lhan (licir ni.rnnum 
inJcmculnr distance in females M rouyen (Pie) 

Eyes 0 89 + 0 04 limes smaller lhan Ihcir distance in mule. 0 75 -t Q 03 limes smaller Ilian ItlCir minimum 
in'crocular distance in females M fuliginosic, (Bourgeois) 

List of additional species newly combined with the genus Microtrichalus Pie, 1921 

During life study of Australian and Oriental species of Tnchahnu I have found that many species 
now classified :n Trtehaius should be transferred fo Microtrichalus The complete revision of the 
fauna of many regions is difficult because of inaccessibility of a part of types and the general lack 
of a more extensive material from many regions Therefore I propose here oniv new combinations 
with the genus Microtrichalus, which arc based on the study of pr.mary types tn visited institu¬ 
tions as given in depositories 

Microtrichalus ucutungulus (Waterhouse, 1878) comb. n. 

Tmhatu\ u< ulanguhts Waterhouse, 1878 114 

Tyic ma.tkiai cxAMiNrn Hololypc. male. “59 58, Dory. New Guinea" (BMNH) 

Microtrichalus atricolor (Pic, 1921) comb. n. 

Leptotucluilus uiruoior Pic, 1921 41 , hors-lexte 

Tm material examined Hololypc. male. "G Tji Salimar. W Preanger, 3000'. Sept 95. I Z Kanr.cgietcr' (MHNP) 

Microtrichalus amoenus (Kleine, 1929) comb. n. 

Tuthaiu* amoenus Kleine, 1929 477 

Tvre .material txAMivFD Hololypc, male. “Kuranda, N Queensland, G E Bryarl. Feb 1909" (BMNH) 


Microtrichalus basipes (Pic, 1923) comb. n. 

Tnchaius buvpa Pie. 1923 36. hors-tcxlc 
Trichaius buolonpc? Pie, 1930 92. hors-lexte, syn. n. 

Trtehaius bastcorms Pic. 1930 92. hors-lexte. syn. n. 

Tvrt material examined Hololypc of M basipes , male, “Humboldt Bay. N G . Doherty Igl ** (MHNP) Jcccotypc o! 
T buvloupes (hereby designated), mi<lc\ "Sicphunsorl. Astrolabe Bay. Nile Gurnee" pamleclotypc, runic, same 
dalu (MHNP). hololypc of /’ basicorws , male. “N Gumcc" (MHNP) 

Microtrichalus casdgatus (Kleine, 1931) comb. n. 

huha!u\ casltgalus Kleine, 1931 287 

I VJ C MAitRiAL examined Hololypc, female. “F C Dreschct, G langkocban Prahoc. 4000 5000 Voci, Preanger, 
Java. 14 v 1930" (ZMPA) 


Microtrichalusconditus (Kleine, 1926) comb. n. 

Tnthahts tu’i.iuus Kleine, 1926 312 

Type material examined Syntype. male. “G Papamdajan, Java, 3/1915, Drcschcr” i.MZI’A) 
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Microtrichalus detractus (Waterhouse, 1879) comb. n. 

Trnhalus llvtrat tut Waterhouse, IK79 70 

Tvri h’«« lrial examiwd Holotype. mule, “Weigiou", New Guinea" (BMNH) 

Microtrichalus faustus (Kleine, 1935a) comb. n. 

Tt<hahi\ fvustuy Kleine, 1935a 317 

Type matekiai. examined Lcctotype (hereby designated), male. “Papua, Kokoda. 12.00 ft, iv 1933. L F. Cheesman” 
(BMNH) 

Microtrichalus fuvorubilis (Kleine, 1926b) comb. n. 

Trtthnlu' fuvowMxs Kleine, 1920b 177 

Type mauumi examined Lccjoiypc (hereby designated), female, "Ncu Britannic**, Ralum. P D.ih! .9 ” fZMH/if 

Microtrichalus fraterculus (Kleine, 1925) comb. n. 

JYuhahi' flutertuitts Kleine, 1925 36 

TvPtMATEHiAi EXAMINED Holotype. male. “L J Toxopeus, Buru, Station 13, ult Aug 1921" {ZMAN) 

Microtrichalusgrandjeani (Pic, 1930) comb. n. 

Tntfuilus grandjeani Pic. 1930 92. hors-texte 

Type VATCBIAL examined Holotype. female, “Nouvcllc Gurnee" (MHNP) 

Microtrichalus griseus (Waterhouse, 1879) comb. n. 

Trtthahu gnseus Waterhouse, 1879 69 

Tvn s-ATtsiAL EXAMINED Holoiypc, male, "New Guinea. Dory. 59 58" (BMNH) 

Microtrichalus ignotus (Kleine, 1936) comb. n. 

T/uhatus ignatut Kleine, I9J6 133 

Type uaiihial ua«iwu Syntypes. 2 females. “F C Dreseher, G Tangkoeban Prahoc. 4000 - 5000 Vfcct. Preangcr. 
Java. 3 5 u 1933.9 m-12 iv 1933" (ZMPA) 

Microtrichalus latcsuturalis (Pic, 1926) comb. n. 

Tnchalu\ luiesiilwaJu Pic, 1926 30, hors-texte 

Type maiexial &ummed Holotype. male, "Stephansort", New Guinea (MHNP) 

Microtrichalus lever! (Kleine, 1935b) comb. n. 

Leproiruhutia leven Kleine 1935b 181 

Tvrt MAimiAL examined Holotype, female. "Solomon Is . Guadalcanal. Popanu. R A Lever, 15 xu 1934" (BMNH) 
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Microtrichalus lineolatus (Kleine, 1939) comb- n. 

IViihillM U»* 0 talus Ktauc, 1939: 132 

Tyrr matt rial txaminfd. Hololypc, male, “Ml Lawoc. Java, Sarangan. 1400 m. vi 1934. I> P. Frdbnnk" (MZPA) 

Microtrichalus milnei (Pic, 1923) Comb. n. 

TncJuitiw milnei Pic, 1923. 36. hors-lcxlc. 

Type vaymiai. examined Hololypc, female, “N. Guin6c*’ (MHNP) 

Microtrichalus multicostatus (Pic, 1921) comb. ii. 

Tru’hahis multicoslams Pic, 1921. 10, hors-lcxlc 
Type matmiau fxamwed Hololypc, male, “Ins. Koi" (MHNP) 

Microtrichalus pallescerts (Pic, 1921) comb. o. 

TYichaltn pallacens Pic, 1921: 10, hors-lcxlc 

Type material examined. Holotypo. male “S. Celebes, Bua-Kraeng, 5000’, Fcbr. 1896, H Fruhsiorfcr" (MHNP). 

Microtrichalus patricius (Kleine, 1935b) comb. n. 

Tndudus patricius Kleine, 1935b: 178 

Type matfxial examined. Hololypc, male, “New Britain, Rabaul, I viii 1934, i L. Froggall leg.” (BMNH) 

Microtrichalus pecloralis (Pic, 1921) comb. n. 

Triihalus pcaoralu Pic, 1921 10. hors-lcxlc. 

Type material examined Hololypc, female, “Slcphansort, Astrolabe bay. D. N Guinea, Kunzmann I894" (MHNP] 

Microtrichalus perturbatus (Waterhouse, 1879) comb. n. 

Tnchulus pertitrkcius Waterhouse, 1879 70. 

Type material examined Hololypc, male, “59 58. Dory, New Guinea” (BMNH). 

Microtrichalus pomcraniensis (Pic, 1926) comb, n, 

Lep/Ctnciiulus potheraiuensis PiC, 1926: 30, hors-tCXtC. 

Type material examined. Hololypc. female. “Ncu-PommcnT (MHNP). 

Microtrichalus puberts (Kleine, 1935b) comb. n. 

Tnthulus pubens Klcmc, 1935b: 179. 

Trrc KArcxuL exam mo. Ho to type, female. “Solomon is, San Cristobal, Kirakrra, 4. 5 1934, ft A Lever” (BMNH) 

Microtrichalus pygoxanthus (Hour gcois, 1885) comb. n. 

irichalut pygoxa.nrhus Bourgeois, 1885: 84. 
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Tvpr material examined Holotypc, female, "Moluqucs, coll Ogicr dc Baulmy. M R lfclg " (MCSN) 


Microtrichalus rcsiduus (Klelne, 1939) comb. n. 

Tut balm reuduus KJcioc, 1939 590 

Tvrt mate rial examined Holotypc. male. "Solomon Is, Tulagi. K A Lever" (BMNH), parolcctotypcs I male. 
"Solomon Is". “Guadalcanal. Popanu, R A Lever" (DMN1I), l female, "Solomon Is. Guadalcanal. Bonu. 1200 
ll. xj 1934, R A 3Aver" (BMNH) 

Microtrichalus sulcuticeps (Pic, 1921) comb. n. 

Tnchaha sulcafutpx Pic. 1921 IU 

Tvpf. matf.bwi. examined Lccioiypc (hereby designated), female, “Java orient, Montes Tengger, 4000’, 1890, II 
Fruhsrorfcf (MHNP), paralcctoiypc, female, same locality data (MIINP) 


Microtrichalus tenimberensis (Kicinc, 1933a) comb. n. 

7»ir fuiitu icjnmberensn Kicinc, I933fl II 

Tvrf vxTFBfAi examined Lccioiypc (hereby designated), male, "Jendema, Tenintber, Doherty vi vu" (BMKH) 


Microtrichalus testaceicoxis (Pic, 1921) comb. n. 

Truhaltui /cufm eittuiv Pic, 1921 10 hors-texte 
Tvrr MATW’AL EXAMINF.D tlolorypc, female. "Java" (MIINP) 
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Abstract The presented paper summarizes herpctologicaJ fuumstic data obtained by the Czech b.-ologicaJ 
expedition lo Libya in 1999 Material was collected on 30 localities in Libyan provinces Tarabulus (9 
localities). Brnghazi (10) and Sabha (II), and on four adjacent localities in Tunisia We recorded two species 
ol frogs and 25 species of reptiles: two species of turtles, two agamids, one chamadcorid. seven species of 
geckos, four species of la ccnids. three species of scmcids. four species of colubr;ds and two species of 
vipends Records o f Aganw impalearis Uocltger. 1874 and Tareniola negtecia Slrauch. 1895 extend the 
known ranges of these species Material of some taxonomically ditTicU.l taxa, i c , AcanrhodtKlvlus 
,\cutdlaiu.\ (Alidoiun. 1809) group, genera Stenodactyhu Fit/ingcr. 1826 and Tareniola Gray, 1825 is 
discussed 

Distribution, Amphibia, Heptilia, Sahara. Northern Africa 

INTRODUCTION 

1I erpciu logical re.search of Libya and adjacent areas in the eastern part of North Africa has very 
long tradition (e. g., Anderson 1898, Werner 1899a, b, 1909), and a lot of publications provide keys 
and distributional data (e. g.. Lovendge 1947. Kramer & Schnurrenbergjr 1963. Arnold 1980,1983, 
Salvador 1982, Joger 1984a, Blanc 1986). However, recent descriptions of some new species (see 
Baba HI Dm 1997.1999) suggest that the field is still in ptogress. The basic review of herpetological 
activities tn I .tbya can be found tn Schleich cl al. (1996). 

It is evident, that die most intensive research effort has been paid to the narrow' Mediterranean 
zone (e.g., Werner 1909. Kramer At Schnurrenberger 1963, Schleich 1987, l989,Moravee l995,Fntz 
& Ruskiik ) 997). The remaining part of Libya was elaborated only poorly. Consequently, the Great 
Socialist People’s Libyan Arab Jamahiriya has remained the least studied country in the North 
Africa. The aim of the present paper is to summarize the preliminary results of herpetological 
research carried out during our trip to Libya in the year 1999. 

MATERIALS ANT) METHODS 

AIJ the animals and records ot their occurrence evaluated in this paper were collected by the authors (except of 
I M ) and other participants of the Czech expedition The field trip took place between September 26 and 
October 15. I**)*) In the field, captured individuals were determined, recorded and catalogued cy the first two 
authors (D F and 1. K ) Most of them were photographed (mostly by M K.) anchor video-recorded The 
specimens selected for university collections (further referred as specimens or material) were kilted and stored in 
80% alcohol The remaining ones (further referred as individuals captured) were either released on their native 
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locality or transported tr Prague, ami further studied m captivity Later on, the matcrul was revised 3nd determined 
by the Km three authors (0 l’ t L K , ] M ) The material is deposited in the Collections of the rk.panir.cnt ot 
Zoology, Faculty cl Science, Charles University, Prague (catalogue senes CL'PVAMPHM.IK nod C’UP',RRl*r'LIU) 
Catalogue numhers of coch specimen are listed bdow under the Speeds Account Names o! collectors sire given in 
parentheses 


LIST OF LOCALITIES 

Studied localities are described in the list bdow and depicted in Fig I Localities were identified by GPS instrument 

(Magellan 2(*C0) Geographical names and provincial division (regions) are in according witli (lie map of lliojaji 

(without year) 

I Al Ghuzaya. Taraholu? province, 32® 00* N, 1(1" 49’ H, ca 170 ni a s i , September 27 28. 1999. hnmiulu 
desert 

? Nairn. Tarabulus province. 31® 52* N. 10° 59* E. September 28. 1999, ruins of a 'village 

3 Smawan. Tarabulus province. W 14* N, 10° 03* E, September 28, 1999, casts, desert 

4 village 3 km W of lihadames, Tarabulus province, .TO 0 08’ N. 09° 29’ fi. ca 279 mast, September 28 29. 
1999. village and its surroundings 

5 Cihadarncs. Tarabulus province, ?0“ 08’ N. 09“ >0’ E. ca 270 m a y |. September 28, 1999. ruin, ol ibe 
ancicm town 

ft Sabraiart. Tarabulus province. 32 s 4$* N, 12° 29’ B, October 13-14, 1999, rums of the ancient town 

7 ca 20 km \ of At Qushat, Tarabulus province, 3? 1 43* N, 14° C6‘ E, October 12 II. 1999. sea level sandy 
beach along the sea coast, palm casis surrounding water spring 

8 Al Khums (- ancient Lcpliy Magna). I tun 9 ulus provmcc. 32" 38’ N. 14' 17’ E. ca 10 m a s I „ October 12, 
1999. rums ot the ancient town 

9 wadi 30 km SC of Ash Shsvaynl, Tarabulus province. 30° 13’ N, 13* 43* E, September 29 3A, 1999. wadi and 
hamada desert 

I ft casis 23 km N ol Sabha. Sabha province, 7T 10* N. 14" 33’ F, ca -100 m a s I. September 30 October 1. 
1999. »n*ly desert and oasis 

l I Unbroon Lake. Subtvi province. 26° 4«’ N. 13“ 32’ t, <a 450 m u s !, October 1-2, 1999. ruins ot a village 
on the bank ol the lake 

12 Al'Fjayj, Sabha province. 26° 32* N, 13° 19’ E. ca 700 nasi, October 1-2 and October 6-7, 1999, oasis, 
palmcrla. .sard dunes 

I 3 desert near Wadi Mutendush, Sabha province, 25° 59* N. 12° 40* F, S70 al u s I. October 7. 19!>'J. Jinmudu 
mixed with »an<iy deceit 

14 Wadi Mochcndous. Sablta provmcc. 25° 46* N, 32° 10' E. 530 m a s I, October 7, 1999. rocks along the wadi 

E5 oasis 2 km Et of Al Awaynat, Ssbh? province, 25° 49’ N, 10° 3R’ F.. ca 609 m a s I, October 2-3. 1999, oasts 

and its surroundings along the stream 

Ift Afcakus Ml,. Sabha province, 25' 19’ N. 10* 37’ E. October 5. 1999, rocks, accucia trees, iandy desert with 
bushes 

1 7 Akakus Mts , Sabha province, 24“ 49* N. 10° 39’ E, October 5. 1999, Tuareg cair.p, rocks, aceacia frees, sandy 
desert 

I S Akakus Mis, Sabha province, 24' 4|’ N, 10° 38' E. 790 m a s I . October 4 5. 1999. rucks surrounded hy sand 
dunes 

! 9 (jliut. Sabha province. 24“ 58’ N. 10“ 10’ E. ca 630 m a s l. October 3-4, 1999. ruins of the ancient towr. 

20 camping I km S of Ghat, Sabha provir.ee, 24° 56’ N, 1CF 11* t, ca 680 m a s. I. October 3-4. 1999, buildings 

and Surrounding sandy desert 

21 Sabkbat Karkurah, Bingham province, 11° 25’ N. 20° 01’ E, sea level, October 8 9. 1999. coastal dunes and 
:i Village 

22 5 km Mi of Danya nab. Umgbazi province, 32“ 23’N, 020“ 23’E. October y. 1999, olive trees and wastes along 
the road 

23 Al Aqunah (= ancient Tokrah). B.rgha/i province, 32® 32’ N, 20° 34’ F, ca 20 m a s I , October 9. 1999. 
ruins 

24 Addirsialt (- ancient Tolmdha or Ptolcmaios). Umghuai province, 32‘ 43’ N. 29“ 57* E, ea 30 m a s I. 
October 9-10. 1999, rums of the ancient town 

25 5 km \V ol At Away I ub ash Shark iah, Binghazi province, 32° 33* N, 20* 58’ E, ca 400 ou s I. October 10, 
1999. gardens along the road 

2ft 8 km SW pf Qayr Libya, Bingham province, 32° 36' N. 21" 22* E, October 10. 1999. hushes alone the road 
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n Qav I.ibiya. Bingha7i province, .12* 38' N. 21* 24* F,, ca 45fl rr a s I. October Ift, 1999. archeological vie 

28 Sluntah. Bmplui/i province, 12' 36' N, 21* 43' F. ca 640 nia ^ I, October 10. 1999. artificial holes and caves 
in the rock 

29 Shabhat (~ ancient Cyrene). Dtoghttzi province. 32" 4 T N. 21° 52' t. 650 mast. October JO-lt, 1999. 
ruin* of the ancient town 

30 Sufiah (= ancient Apollonian Bmghan pToviirce, 32' 54' N, 21" 58’ E, ca 10 in a s I. October 11. 1999, ruins 
of the ancient port 

3] ca 3 km W of R u> Wayr, Lybmn-Tunisian border. Tunisia, 33“ 09' N. II" 31' fc.ca lOma s I, October 14. 
1999, scmidesert along the road 

32 Chaffar, ca 20 km SW of Sfaqis. Tunisia. 34" 32' N. 10° 35' F, sea level, Seplemlser 26~27 and Oclcihei 14 
15. 1999. village and sand dunes along the sen const 

33 10 km N of Infadu. Tunisia. 36“ 15" N. 10* 26't. October 15. 1999. road side 

34 near Tunis harbour, Tunisia, *>6° 4S' N, 1Q C 13' C, October 15, 1999. road side 



Tig I Map nf l.ibya wilh the localities of records For legend see List of localities 
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SPECIES ACCOUNT 


Amphibia 

Butonidae 

Bufocf. wafts Lauren ti, 1768 

Ki,cou» Material i. 6. Sobralah. I spec (CUlbAMPHMJB\OI6, Hernia), I ind captured (Kaftan): II. liabroon 
Luke. I md captured (Katian & Scliwunwva). 12. Al'Fjayj. | md captured (Knnochvil). 2!>. Shabttat. I spec 
(CUINAMPHvLlB\001. Schaal. CL'l rt .AMPIl\LIB«Q15, Kalian). 32. Chaffer, I spec fCl»PVAMP1t\lim0j7, 
Kalian). J me] captured fKiftan) 

N: hi- A considerable variation of this species was previously reported in Libya, especial ly in some 
southern cases (cf. Schleich et ah 1996). Thereibre, the present determination ot'our material should 
be considered asprcliminary. 


Ranidae 

Runa cf. sahurica Bouiengcr, 1913 

RiroRDS MaicnaJ. 13. 29. Shatihat, S3 spec (CIJP\AMPH\1.IB\002-OI4, Schnal) 

Non. Schleich (198?) previously reported this species (referred as Rana‘'nrhbunda" Pallas, 1771) 
from the same locality. 


Rcptilia 

Tesmdimdae 

Testudo Rrueca Linnaeus, 1758 

Ri t rrHJW 26. S Iijr SW of Libiyr*. 1 iih\ found on Uk w\tt (f e.ri.Lifc) ami pJtfXograptoxI; 27. Qasr Libiya. I iie<! 
f-'uiKl dead (Cl PMO-PTYLIBMII. Kralodivil). 1 juv md observed (Kiatochvil); 29. Shahlial, 2 md found dead 
(Sctiwyr/ovo, Kratochvil). 

Ncrti. Schleich (19871 distinguished two forms of this species m adjacent territories of Kouf Nation¬ 
al Park in the Northeast of Libya. He assigned them to T. g. graeca Linnaeus, 1758 and T. g. 
ten-extra, Forskal, 1775. From Qasr Libtya he reported the nominotypical subspecies. 


Textudo kleittman ni I .« rtet, l 883 

Khcmd 8. AI Khums, I md (cuikI dead (Schnal) 

Note. Our record lies at the western border of the range and supports the recent finding of Fritz & 
Buskirk (1997) regarding the occurrence of this species in Tripoli tania. However, a recent introduc¬ 
tion by tourists cannot be excluded because of the extensive pet trade in Libya. 

Agamrdae 

A gam a iinpafearis Boettgcr, 1874 

III .onus Vfetcn.il 4. 14. Wadi Mathcndous, I spec. «'UP'.REPT\Umi35. Kaftan), 3 ind captured (Kaftan), 2 
md cuprured (Kraiochvil), I irnt captured {Frynla). 16. Akakus Mis. 2 md cuplurcd (Kraiochvil, Fiynla). 17. 
Akakns Mu 2 spec (CllP'REPTI.TBM 32. Kaftan & Frynia, CL'P*.REFTtLlB\l34. Prynta). I md observed nnd 
photographed (Ccrny A Kalian), IJ». Akakus Mis. | spec <CUP\RbI r 13UB'll39. Novy & Frynta). 
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NOTE. Schlcich et al. (1996) reported this species only from the vicinity of Ghat m the extreme 
Southwest Libya. Our locality No. 14 is situated more than (wo foundered kilometers further North- 
East. The occurrence ofthis species is confined to rocks (localities Nos 14,16.17,18) and uccacia 
trees (locality No. 17). Maximal snout-vent length recorded was 127 mm in the male (No. 
CUP\REPTLI8\134). This value fits well the estimates reported for the Moroccan populations 
(Brown et ai. 1999, El Mouden et af. 1999). 

Vromastyx acanthinura Bel], 1825 

Rrro*n l«. Akakus M's, I ind found dead (Kaftan). 

Noih. It i.s believed that populations from mountain regions of South Sahara belong to a distinct 
species U. geyri Muller, 1922. Our specimen is too damaged to be determined without doubt. 

Chainuelconidac 

Chamaeleo chamaeUon (I .innaeus, 1758) 

RtowDS 6. Sotwaiah. I :nd observed (Klosovd) and photographed. 21. Sabkhac Karkurali, I ad and I |iiv md 
observed and photographed (Kralochvil, Schnal), 29. Sliahh.il, 2 met observed (Schwarzovi. Benda) and phnio- 
grophjil 

Non-:. All the localities arc situated in the Mediterranean habitats, c.g., sand dunes along the sea 
coast (localities Nos 6 and 21). 


Gckkonidae 

Hemidactylus turcicus Linnaeus, 1758 

Record's Material 6, 23. Al Aquriah, I spec (CUP'RnPT'LIB\034. Ftynta), 29. Shnhhet, I spec 
(CUP\REPT\LIB\Q4J. Benda). I md captured (Kaftan), 30. Susah. I spec (CLP\REPT\LIB\046. Kralochvil & 
Klosova). 32. Clw(far. 2 spec (CUP\REPT\UB\m, Frynfa. CtmEPTUfB'OO*, CUPtREP7>LiBW«f, Schwar- 
?ova). 5 md captured (Frynia), 2 md captured (Mtkulovd), 1 md captured (SchwarzovS), 33. (0 km N of Iniada. 
I irad captured (Selma!) 

Notu. All the records were confined to anthropogenous habitats in the Mediterranean zone. 


Ptyodactylus ragazzii Anderson, 1898 

Records Material 12; IK. Akakus Mis. I spec (CUP'RKPT\LIB\Q7I, Kcdtochvil), 19. Ghai, 2 spec 
(CGP^RF.PFU fB'.08(t OKI. Kratochvjf, Mikutova & Klosova), 2(1. camping J (cm S of Ghat. 9 spec 
(CLI?.RI:PT\L]B\0ll. Schnal. CUP\REPT\LIB\072-?6. Frynia, CUP\REPT\UB‘077-078. Kalian. 
CUPVRl-PT\LIB\079. Kratochvil. Cl/P\RItPT\UB\l03. juv., Lundak) 

Note. High densities of this species in the anthropogenous habitats (localities Nos 19 and 20) 
contrast sharply with just a single specimen found ina natural rocky habitat (locality No. 18) despite 
a considerable sampling effort. All the individuals were of light grey-brown colour without any 
distinct pattern. 


Stenodactyluspetrii Anderson, 1896 

It is or os Matcnal 18. 10. oasis 23 km N of Sabha. 16 spec (CUP\REPT'L1BM)I5. CUPVREPTM-IB\m7-0]K. 
Katliir.. CUP<REPr\LIB'OI9. Novi. CUP\RGPT\LIB'056. CUP\REPT'LIB\082-08J. Frynia, CUPVREm 
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\UB\0S6-K7. Klosovi, ClJP\REPT\LIB\IOO, CUP\REPT\LIB\115-110, Kratochvii. Cli'PKtPlALlBM J7 119. 
<XlPSRI*PT*LlBM24. Schworzova), 2 ind captured (Luixlak, Mikulovd); 12. Al'hjoyj. 2 spec (CUP^REPTXLIB\0!<5. 
CUP'REPT‘.L1B\I38. Kraiochvil), 2 ind. capiurcd (Schwareova), 20. camping ) km S cl' Ghat, I spec. 
(CUP'RlirTMlB.OSd. Kralochvll). 

Note. Our localities of this sand-dweller species are situated in the Saharan pan of Libya. All the 
individuals were captured on sand dunes covered w ith very scarce shrubs. 


Stenodactylus sp. 

RFrnons Material. 9. 1. AI Ghawya, I ind captured (Kratoclivil), 32. Chaffs, 9 spec (CUPvRF.pr.LlBtO?-;. 
CGP’KEPT'Lm'.OSS, CUPVRBPTvLlB\090 91, Kratochvil. CUP\REPT\L1B>102, Dundovri, CC'P'RERVLIB^H^, 
Frynia, C'UP'RfcPTU-IB'i H5. Klosovd. CU^KfcPT\LIB\MC>. Scb^arzovS). 6 md captured {Frynia). 3 md cap- 
lured (Schwarzovfi) 

Note. This form somewhat resembling S. pet rii was found in two localities of North-West Libya and 
Tunisia. It seems to he distinct according to both morphometry and scalation, however, it has 
remained unrecognized by recent authors revising or reviewing North African species of the genus 
Stenodactylus ritzinger, I826(e.g., Arnold 1980,Schleicheral. 1996).Thesystematics.taxonomy, 
and morphology of this form will be elaborated elsewhere. 

Stenodactylus sthenodactylus (Lichtenstein, 1823) 

Rteosps Mmcnal. 10 , |. Al Ghazaya. 3 md capiurcd (Frynia. Kratochvil. Mikulrvi); 9. wadi 3(1 km SI*. of Ash 
Shwayrit', 4 spec <CUP\REPT\LIB\094, Klosov* & Schwar 7 ovl Cl.rP\RnPniIB\099. Kaftan 
CUP\REPT'I,IB'.| 13-114. Kratochvil), I md captured (K-alodivil); 12. Al’Fjayj. I spec. (CUP\RFPT.LiBMl20. 
Schn.il), 15. oasis 2 km F of Al Awaynal, 3 spec (CLiPXKKPTXLIBtOST. C’UP'R bP'P.LIB*Q89. Klosuvi, 
CU! r dtfcPI'J-IBM25. Kraiochvil). 2 ind cuplurcd (Klosova), ) ind copiurcd (Schwarzovft). 2 ind captJtcd (Frynta), 
t md capiurcd (Kaftan), 21. Sabkhai Korkurah, 2 ind. capiurcd (Frynia). 2 md capiurcd (Mikulovi, Kratochvil). 
32. Chaffar, 2 spec. (CUP\REPTiLIB\092 Kratochvil, CUP\REpf'LIB'l23,Frynla). 4 md. captured <Schwar- 
zovi) 

Non.. Individuals from the southernmost locality (No. 15) are somewhat slender, having slightly 
longer tails and legs. The locality is situated near the type locality of Garzo/ucila longipesVerrcr, 
1976 ("probably between Ghat and Sebha"). Our material fits well the original description of this 
form which is treated as a junior synonym ofStencdactylus sthenodactylus. Traditionally (follow¬ 
ing Loveridge 1947), two subspecies are recognized (Arnold 1980), the nominotypical one and the 
Stenodactylus sthenodactylus mauritameus Guichenot, 1850. Taking into account a great varia¬ 
tion among individual populations of S. sthenodactylus sensu Sato it is evident that the situation is 
much more complex and needs more detailed investigations (see, e. g., Arnold 1980). 

Tarentola neglecta Strauch, 1895 

Records 10, oasis 2> Xm N of Sabha. I ind capiurcd (SchnaJ)i 11. Gabioon Lake. 1 md captured (Blccha). 

Noff.. The localities are situated eastward from the known range of this species (in Algeria) given by 
Jogcr{ 1984a). 


Tarentola mauritanica fascicularis (Da u din, 1802) 

Rrords Material 39; 2. Nalul. I ind capiurcd (Benda); 4. village 3 km W of Ghadamcs, 5 ad spec 
(CUP'R&PT.LIB>009, CUP\REPT\LIB\0l0, CUP\REPTvUB\0l2. Frynia & Kratochvil. CUP\REPTvLlB'l)2I. 
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Mikulavd. CUP«GP7M.in\038. Schwar?.ovi), 3 juv spec. (CVPJtLP'.LlMXr !, Seftwarzovi. CUnRRPT\IJD\l20. 
CL‘P»RI;PT\LIB'I26, Frynta), 2 ad mil caplurcd (Frynla A Kralochvil), 5. Gbadames, 2 juv spec 
(CUPVRHP'LIB'OII, Klosovn. CUPNREP\L1BW>I2. Schwar/.ov4); 6. Sabtalah. 2 jisv spec (CUP’RUPI'LIH\I21, 
CUPvR8PT\L[BM42. KlosovA & Schwarzova). 7 md. cnplured (KloaovA & Schwarzova); 7. ci» 20 km N ol A! 
Quital. 3 md captured (KaRan). 8- Al Khum». 4 #d. spec (CUP\REPTUIB\09$-098. Frynta. CUP\R|>PT\UB\I29. 
Frynta A Klosovi) and 2 juv spec (CUI*\RCPT\L1B\069. Schnal. CUP\REPlUlliM06. Schwarzova). 3 md 
captured (1 Klosovd, 2 Kratochvil); 9. wadi 10 km SR of Ash Shwayrif, I ad. spec (CIJP'REPT\LIQ\095. Frynta) 
anil I juv spec |CUP\RRPT\UB\I07, Schwarzova), 2 ad md. captured (Kaflan); 21. Sabkhat Karkurnh. 7 juv m 
and spec <C I_T\RF.PT\L!B\O30-032. Schnal. CllP\REPTU.fB'.062, Krntoclivil, CUP\RFPT\LlB\063 064, 
CUP'JtLTT.LCBMj1. SchwarzovA), 4 ad md caaiurcd (Schnal). 2 md. captured (Novy): 22. 5 km Nfc of Daryanah. 
2 juv r.pcc (CUP\RF.PT'LIB\I08. Kaftan. CUP'RF.PT\LJB\I09. Frynta): 23. Al Aqurtah. I ad spec. 
(CUP\REPT*LIB\036, Benda). 2 juv. cuptured (Kratochvil), 24. AiUbrsiah, 2 spec. (CUP\REPT\UB\017. 
CUP‘*RRPT V LIBM33. Schwar/ova). 5 ad. md. captured (Nova & Kafion). 2 ml. ind captured (Frynta), 2 ad md 
captured (Frynta A Kaftan. Frynta & Kratochvil), I ad captured (Schwarzova), 5 juv ind captured (Kratochvil). 
26. 8 km SW of Qasr Libiya, I spec (CUP'JiEPT'LID'070, Kratochvil); 27. Qasr Libiya. I ad ind captured 
(Benda), l juv md captured (Kratochvil A Schwarzova); 2*. Siuntah, I ind. captured (Benda); 29. Shahhnt, 11 ad 
anil I juv mil captured (Schnal); 30. Susoli, I Spec (CtJP'.REPTvLIBSJ .17. Kratochvil), 2 ad. ind captured 
(Kratochvil Si. Novy. Benda), 2 juv ind captured (Schnal); 32. Chalinr, 4 spec. (CUP\KEPTMJB\002, KIosovq. 
CUPlREPT\LIB\066, CUP\RfcPTU-IB\093. Frynta. CUPtREPTSLlBi^. MlKulovA), 2 ind captured (ud . sad. 
Mikulova), 2 md. captured (2 sad . Frynta); 33. JO km N of Infads. 1 spec. (CUPVREPTU.1BM 10. Schnal) 

Note. Rostral shield reaching nostril was found in a considerable proportion of specimens of our 
samples from the Western Libya and Tunisia This phenomenon was reported by Joger (1984a) from 
coastal areas. Ke attributted ihis fact to inlergracution between Tarenloia maurilanica fascicula- 
ris and Tarenloia m . mauntanicu (Linnaeus, 1758). In accordance with Joger (1984a) we also 
recorded slight differences in appearance and coloration between individuals coming from Tripol- 
itania ar.d those from Cyrenaica. In addition to this variation, individuals from interior localities 
resembled Tarentola desertl Houlenger, 189! either by their pale orange coloration (localities Nos 
2 and 9) or an exceptionally large size (localities Nos 4 and 5), nevertheless the counts of their gular 
scales and subdigital lamellae fell into fhe variation of T. maurilanica (cf. Joger 1984a). Close 
relatedness of the above species (Joger 1984b) and the lack of data concerning the biology of T 
deserti (cf.. Neumann & Rykena 1985, Hielen 1993) suggest the need of further investigations of 
this form. Although the occurrence ofT desert i in Libya was reported by Schleich et al. (1996) and 
Baha El Din (1 991), the determination keys were based solely on Algerian material, and therefore, 
designed to discriminate this species from nominotypical subspecies of T. maurilanica. 

Tropiocololes tripolitanus tripolitanus Peters, 1880 

Rtrono* Material 7. I. Al Ghazaya, t sp-c (CtlPVREPT\LIB\00S, Schwarzovi); 9. wadi 30 km SE of Ash 
Shwayrif. 2 spec (CUP\REP\UB\006, Frynla, CUFVREPT\L1B\007, Novy); 10. oasis 23 km N of Sabba. 2 spec 
(CUP'REPT\UB\060-06I. Schnal); 12. Al’Fjayj, 4 spec. (CUP'REPTrt.IB\008. CUP\RliPT\LlB\022. 
CUPVREPTLjB'OSS. Schnal, CUP\REPT\LIB\059. Schwarzovi). 

Lacertidae 

Acanthodactylus boskianus (Daudin, 1802) 

Records Material. 2. 8. Al Khums. I spec (CUP\REPT\LIB\050. Frynta); 12. AFFjayj. J spec (CUP\REPT'LIB\025. 
Frynta A Kralochvil). 34 near Tunis harbour. 1 ir.d captured (LundAk) 

Noth. This species was captured on sandy substrates in the localities Nos 8 and 12. 
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Acaitthodacfylusscutellarus (Audouin, *809) 

Rpcocas Material [4. 8. At Mums. 4 spec (CUP 1 REPTUtB'.047. Prynia. Kraiechvlf. KlosovJ A Scliwazova. 
CUIWiPT'LlB , .IM8-lM9. l-rynia. CbT\RRPTv[.IB\05O, Kraiochtfl! A Prvnta), 21. Sabkhat Kavkuiah. <1 spec 
(CtfP\KEPHLrB\02<. Henna. Cl :P«REPr.t IB*.029. K.atochvif. Ct,'PiRFPTU.rB\033. Krotoehvil. 
CUP'KEPnUH'035, K.ml**chvil f Schwar/Ova A prynta); 12. APFjayj. 2 spec (CUPUCEPTVl IB\02& 027. Hynta 
A Kraloetivill: 13. desert pear Wadi Maihcndous. I spec <CUPdlF:PI\LIB'.U28}; 16. Afcakus Mis. 3 spec 
tCUPUtElTiLllftO13-OM. I rynw. CUP'Riil* r\UBW23. Sertwarzovi Sc Kratochvili. 17. Akakus Mis. I ind 
observed (frvma) 

Norn. Determination and taxonomy of populations belonging to A scute/iatus group is a difficult 
matter (see e.g , Blanc 1979, Blanc <!fc inetch 1985). Moreover, there is a considerable geographic 
variation within A. scutellatussensu striclo. Individual populations differ considerably according 
Co their body size, coloration and even scalation (Salvador i 982, Arnold ! 983). (i) Our specimens 
from both Mediterranean localities (Nos 8 and 21) have jrrey coloured slightly dark-spotted back. 
Those from the former locality are adults of an exceptionally large size (up to 72 mm SVL) (2j 
Specimens from localities in the Sabha province (Nos ! 2.3 3,1 6, 17) are middle sized (up to 55 mm) 
sandy-orange coloured on the back. Except the black spotted individual from the locality No. I 3 
their dorsum is pale without dear dark spots or reticulation. They share this character with a sibling 
species AcanihfMlacfylus lonjppes B ou I enger. 19)8. However, the arrangement of their supra labi¬ 
als follow the pattern Typical for scutellatus. 


Mesalina rubropunctata Lichtenstein, 1823 

Itaxwp Ma tcnal I, 3, Sriuwaq. I spar (CU} p JtEITVL!B*,055. Frptfa A Blccha} 

Non-:. Nasals are in contact behind the rostral in our specimen. 

Ophkops f legans Mcnctries, 1832 

RreOkus Matem. 5, 24. Addicsiali, 2 Spec (CUP\KF.P'r'I.IB\039. Fiynlu ft Schwur/ova, CliP\KbTTVLlBV032. 
Krslochvil). I )Rj observed fMikulovt Sc hyvta). 26. & Jar SW i»l y-isr Litwya. I spec. fCUP\JtfcP'r.UB i 040. 
Kraiochvil): 29. Sbahkai. 1 spec. (CCr , .RI:PTtLlB\l)44-04S, Kraiochvil & Frynta, Kraiochvil & Sch^-arzovij, I 
Jnd observed (Frywa) 

Non-. We found the .species exclusively in Cyreflaica For llu* discrimination from Ophisops tu'ci- 
iknrulis Boulenger. 1887 we adopted characters recomended by Chino & Blanc (1993). 

Scincidae 

Chaicides ocellatus (Forsk&Z, 1775) 

Rl c okq$ Miuenol 1. 6. SqWacaft, f in<l c;:pfurcxl (Kaflanl. 7. cm 20 kin N u{ Al <Jusbac. I spec (CtlFiKEPTU.fBV»53. 
Scliwarzovi), 24. Adiriiah (Tolrnctha). 1 ind observed (Kratochvi)). 30. Susah. I ind capiurcd (Klosova & 
Kraiochvil) 

Nt i n . Tlic individual captured ill die locality No. 24 resembles by its darker doisum and dark lateral 
stripes The pattern of C. o. liiigugu Gmclin, 1788 

j \fabuya vitiate (Olivier, 1804) 

Rt<X.RW Mulcniit 3, 27. Oasr f.i6iy^i. 3 spec. (CLTPUtbPIXLIBUM 1 042, Fiymu Kralucfcvfl. C’LlAKfcPT>UBJWi?. 
Sclmarzova). 29. SHahliiii. I ind captured (Kalian) 
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Sphenops cf. boulengeri (Anderson, 1896} 

Rucun Material I, 4. village 3 km W of Ghad.imes. I spec (CUP\REP'I'iLIB\01 6 . Kaftan} 

Notf I .abtalia of our specimen were damaged by anus, therefore, the possihlc confusion with S 
sepsoides Audouin, 1829 cannot be excluded 

Colubndae 

Coluber algirus (Jail, 1863) 

RritWDs Material I. 27. Qnsr Libiya. skin tound (Krulochvi!). 29. Shahhjl, I jnd captutcd (L , UP\KEPrM_IB , .lK)5, 
Kalian), 3 irei captured (Schnal). 2 ind observed (Mikulova it Krymn, Blccha) 

Spulcrvsophis diadema cliffordi (Schlcgcl, 1837) 

kuoKii II. Qabroon lake, I md captured (Kaftan) 


Malpolon monspessulana insif>nita (Geoffroy dc St.-Hilaire, 1809) 

Rieusus Materiel 2. 6. Sabratah. I md found dead (Benda), 7. ai 2(1 km N of Ai ynsbat, 1 md observed swallowing 
I'nthvcus rubccuto (Kalian) 21. Sabkhal Karkurah. I md found dead (CLT.REJ*T'L 1BU 2 7. Frynli) 25. 5 km 
Ur ol Al Awayhah ash Sliarkiah skin found (Kraiochvil), 28. Slur.lah. I spec {riJr'RE ! .r'TiL3nil28. Sebwar/ova. 
F rynl.: A Kaftan) 


Psamntophis schokari (Farskal, 1775) 

RttORD Material l, 7- ca 20 km N ol Al Qusbut. I spec (CU^REPTd_IB\06S I’rynia) 

Vipertdae 

Cerastes cerastes (Linnaeus, 1758) 

KctoaoS 1. Al Ghazaya, I md captured (Kaftan & Blccha). 15. oasis 2 km E of A! Awuyr.at, 2 md captured 
(Kralochvil & rrynta. Benda & Kaftan), 31, ca 3 km W of Ras Jdayr, l md captured (hrynta & Kaftan) 

Nott Specimens from (he locality No 15 were completely or nearly hornless, and lacked conspic¬ 
uous dorsal panem 


Cerastes vipera (Linnaeus, 1758) 

KtiORUS 21. Sobkhat Karkurah, 2 md captured (Blccha) 
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Abstract Distribution of soil nematodes through moss lichen and litter patches was studied m two 
Irur.sects The firs! microgradient represented a moss-litter transect (M-LT) in a spruce plmitulion the 
second miciogradicnt was a moss/lichcn litter transect (M/L LT) in an original beech forest M LT was 
characterized by relatively low fluctuations m ncmaiodc abundance and prevalence of mycophageus and 
myco phytophagous nematodes (mmpn) in moss cushion M/L-LT had grater diversity of nematodes, 
prominent differences in nematodes abundance in individual transect zones and prevalence of mmpn in 
iranstiional zone between moss-lichen and beech litter patches Differences in composition and origin of 
nematode assemblages in moss litter and moss/lichcn-httcr patches of spruce and beech forest of the region 
are discussed 

Microdistribution, abundance, biomass, diversity, ecotone, nematodes. Central Europe 


INTRODUCTION 

The fact that abundant nematode populations live in moss and lichens is generally known (Zullini 
] 970, Brzeski 1995) and nematodes m moss are also studied for biomdicanon purposes (Zullini & 
PerTet: 1936, Steiner 1994a, !994b) Distribution, abundance, diversity ar.dcocxister.ee of nema¬ 
todes m forest litter and humus was investigated by many nematologists (Sohlenms 1985, Arpm et 
at 1995. Ruess 1995) Attention was also paid to distribution of nematodes in various patches in 
forest ground (Magnusson 1983) Those papers usually evaluated patchy distribution of nema¬ 
todes and their preferences for microhabitats This paper asks another question how nematode 
assemblages can change along moss/hchen - litter transects in different ecosystems and whether 
the transitional zone between moss/lichen and litter patches can exert a (microJecotonal effect on 
nematodes populations 


MATERIAL AND METHODS 

Hie study sites ere locals m Central Bohemia in the environs of Jevimy u Prohy ind Cerre VudJtncly cbrajl 25 krn 
cast ot Praha suburbs 49' J 58' N I4‘'4b' E The area is about 350-500 m u s 1. sum of precipitation approxi¬ 
mate 600-700 mm per year, mean annual temperature varies through 7 0-8 0 “C Parent rocks arc usually 
granites soils arc mostly aetd oligiKrophic cambisols, locally pscudoglcys and azonal podzols and rankers Original 
ptonl cover mostly belonged to beech forests Lu/ulcto Fagetum with dominant F.ixm sy/vaficu L and relatively 
poor imdcrstory vegetation There wus also nzonal occurrence of spruce Plica vbtes (L ) Karst m ditnoltc 
inversions in valleys along toe Jevansky potok stream, which species is recently grown in large plantations 
The first transect was studied in a 4(L60 year-old spruce forest plantation near Come Vod£rady, 35D ir, a s I 
Tin* forest wm ifiidrcd for Centura! effect on soil nematodes by Hindi (I99.~) To SOrdy mtcrogfldicnt changes in 
nematodes. Ihe block of soil covered by the moss patch of Pohlni nutans (Hedw) Lmdb surrounded by spruco litter 
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(length SO cm width 10 cm depth 3 5 cm) was removed from the ground and transported io laboratory l ig I The 
l 5 cm wide tape was cut oil the block and the tape was divided into ter. /ores lor isolation of nematodes In the 
field. Hie transect was perpendicular to the spruce forest edge exposed ro South-West |f‘l represented lores! edge 
Side, about 20 tn from the edge) This stand represented a Habitat highly impacted by human activity (silvicultural 
practices) 

The second transect was studied in an old original bceeh foic$t Lu/jlcio Fagilinn cladoniciosum (type with 
Dn mu run .'-copa/wm) on the temtory of the VodCradskc bitftny Natural Reserve near Jcvsny u I'rahy, 440 m as I 
htiilom ma nt tree was Fa%u\ sylyatuii and Piilyfiichum fcrmauim llcdw. Dicr anion nop an um llcdw. I.tiuco- 
hr-itiit guniium (H^dw) ngstr, Clailuma %pp nod Lraitla spp in undisrstnry Titc block of ranker soil studied was 
covered by u patch of moss-lichen carpet (dominant Durumim sioparwm and CJailo'iiu spp with .sparse tufts of 
Piihlrrclmm sp) on one side and by a shallow beech litter layer on ihc other and with almost bare humus patch m 
its. central part (only fragments of beech leaves present), sec Fig 1 Dimensions of the block were as tollows 
length 613 cm, width 14 cm depth 3 cm In the laboratory, 1 5 cm wide rape was cut oft'the block and divided into 
twelve zones to study nematodes The longer side of the Slock was exposed to North-West on a gentle slope m 
upper pan of the beech torcst and exposed to cold winds (because in old beech wood without shrubs) I his a top 
lull phenomenon retarded the succession and development of soil profile to ranker stage (Rusck 1993) This stand 
represented a relic h.thifat of Pleistocene origin with a low impact of anthropogenous disturbance 

The rest ul both block was studied for testate amoebae and micioarthropofls (fialik 19%, Rusck & Stary, 
unpublished) Simples were taken on 25 November ISSti Nematodes were isolated from samples by the modified 
n.vcimanr. funnel method and processed as described by Hanil (1993) 

Several indices were calculated as follows 
- Shannon index of diversity for genera 

H’gcn - - ftk) * log, f(k) - Sum Maturity Index (Ycaccs 1994) 

Ml = v(k) > l(k) 

Moss-litter transect 



Moss/lichen-Iitter transect 



Fig I Sketches of moss-litter transect tn spruce plantation and niOSl/liciuai-littci transect in beech wood M - 
moss, I. = lichen, SL c spruce liner, BL = beech litter 
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Table I Distribution o! soil nematode species in samples from moss-litter transect in spruce plantation and moss' 
liehcn-iitlci transect in beech wood 


moss-litter 


mos^liehcn litter 


r.umonhvAiera flltft»wis (Bastian 1865) 

Phtfvs uttmwarus Histt.rr 186.5 
Piet iris geophtlus dc Mar, I S8D 
Ptectus tonga Biufmus Bjischli. 1873 
Pleaus rhizophtvs Cc Man 1880 

Pintos sanhesu Micolctzky, 191S 

Wdumrma \thuu'n'.cusstekhoirrn i 
(Dc Con nick, 1931) 

Te/atotepfwins paraiawis Lroshenko, 1973 
Temtocephalus UreUus Anderson, 1969 
Te/olucephatus lerrestns fButsdih. 187.3) 
MrlotoroHKcphufiis c lasurf.-n: (da Man, 1880) 
Heiarvtephtilobui eionguius (da Man. 1880) 

At robdoides nanus (do Man, 1880) 
Pmagrolatnw ngulus (Schneider. 1866) 
Panagrolar/nus spondvh Korntr. ! 954 
Rhabdilo lerncoiu Dujardin, 1845 
Bunonema remulalum Richters. 1905 
dauct larvae" 

Aphdendnts avenae Bastian. 1865 
Aphvlcnt hordes evrtus Pacsler. 1957 
Aphelcm Houles Jerra/tdmt Mcyl, 1954 
Aphdemhoides pttnelmus (Bastian. 1865) 
Aphclenthoides saprophtlus Irarklm. 1957 
Aphdenthcides slammcn Korncr. 1954" 
ApHdauhordes lish.cr, 1894 sp 
Fdenthus anurnius Zcl!, 1988 
/'denthus thUMMus (Brzc&ki. 1963) 

H tendrils loitgiumdalului ZeM. 1988 
Pileirchus orbtts (Andra« y 1954) 

Flaichus Andrassy, 1954 sp I 
rtlenihis Andrassy. 1954 sp 2 
Leienthus leprosoma (dc Man. 1880) 

Tytcmhus davarne: Bastian, 1865 
Xfatenr Inis bryophilus (StcinCr. 1914) 

Mutenrhus etiguus (Matscy 1969) 

Cephulem hus hexahneatus (Rexacrt, 1962) 
OiO/enchus l ilipjev, 19*6 sp 
Oeladenus l home. 1941 sp 
Aluimus parvus Thorne, 1939 
A latinos pninurvus dc Mar 1880 
P/rsmutolar/’im nt/erniedius (Btilschlr. 1873) 
LuJonlatmu* silvalttus Brzcskt I960" 

Emlorytiwnus Andrassy, 1959 sp 

Apon ilaimellus iil'lwuaiulahis (Bastian, 1865) 

IVlendwttumus mnihitds (ButSChli, 1873) 
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,} probably mostly inJcClive stages of Stcinertiemu TravaSSOS, 1927, ,! systematic position of specie# unsettled, 
either jil;»cod in Apbdenthtndes nr in Eklaphelenchus Fuchs, 1937 (Hunt 1993), ’• m mess-littcr transect prohably 
also some individuals of Mtcrodorylainius parvus (dc Man, 1880) with juvenile stages indistinguishable from 
liudon'lainm i 11 ham ns 
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Table 2 Abundance of nematode genera (irid cm') m moss-litter transect in spruce plantation B = b.ictcri 
ophages M - mycophagcs. M P = myco-phytophagcs, O = omniphages, IND BIOMASS = mean biomass of .in 
nematode individual in a assemblage 



P 1 

P2 

P3 

P4 

P5 

Pfi 

P 7 

P8 

P9 

PIO 

AVG 

D[%) 

1 rWenthus M-P 

21 3 

36 5 

53 2 

97 2 

109 7 

39 4 

47 7 

66 4 

90 3 

42 8 

60 4 

34 

2 

2 ApSieleiicholdes M 

31 0 

31 0 

23 5 

29 6 

43 4 

14 5 

57 4 

63 6 

86 2 

27 6 

40 8 

23 

1 

3 Airobebide\ B 

14 5 

33 7 

51 8 

4 1 

17 2 

6 9 

24 9 

36 7 

79 3 

80 7 

35 0 

19 

8 

•1 Ptectm B 

6 9 

7 6 

2 I 

1 1 7 

1 1 7 

6 9 

15 2 

15 2 

20 7 

14 5 

1 1 2 

6 

4 

5 Eudorvlainuti 0 

8 9 

8 3 

8 3 

13 1 

6 9 

9 7 

15 2 

5 5 

8 3 

9 7 

9 4 

5 

3 

6 claitei lanae B 

0 

0 

0 

0 

6 2 

21 4 

32 5 

12 4 

4 1 

1 4 

7 8 

4 

4 

7 Wdsonema B 

3 4 

8 3 

0 

0 

2 1 

1 4 

5 5 

3 5 

1 4 

5 5 

3 1 

I 

8 

8 Matenduis M-P 

6 2 

8 9 

10 4 

4 8 

0 

0 

0 

0 

0 

0 

3 0 

1 

7 

9 ret aloa/phaim B 

0 7 

1 4 

1 4 

0 

2 1 

0 

0 7 

4 8 

7 6 

1 1 0 

3 0 

! 

7 

1 0 Mclatet atotephulu s B 

0 

2 1 

1 4 

0 7 

0 

0 

0 

2 8 

1 4 

0 7 

0 9 

0 

5 

1 1 PanugrulauniLi B 

1 4 

0 7 

0 

0 

0 

0 

0 

2 1 

1 4 

0 

0 6 

0 

3 

1 2 Dilyk’nthu\ M 

0 

0 7 

2 1 

2 8 

0 

0 

0 

0 

0 

0 

0 6 

0 

3 

1 3 Bununtma B 

0 

0 

0 

0 

0 

0 

0 

0 

2 1 

0 7 

0 3 

0 

2 

1 4 Aluimtu 11 

0 7 

0 

0 

0 

0 

0 

0 

0 

0 

1 4 

0 2 

o 

1 

1 5 /felcrocephalobus B 

0 

0 

0 

0 

0 7 

0 

0 

0 

0 7 

0 

0 1 

0 

1 

1 6 Aphetenthus M 

0 

0 

0 

0 

0 

0 7 

0 

0 

0 

0 

0 1 

0 

0 

1 7 Pi nntatolaunus B 

0 

0 

0 

0 

0 

0 

0 

0 

0 7 

0 

0 1 

0 

0 

ABUNDANCE md cm * 

95 

139 

154 

164 

200 

101 

199 

213 

304 

196 

176 5 



BIOMASS pg cm ’ 

1 1 8 

13 9 

15 3 

12 9 

14 6 

18 1 

32 2 

20 3 

24 0 

20 9 

18 4 



IND BIOMASS ng 

0 12 

0 10 

0 10 

0 08 

0 07 

0 18 

0 16 

0 10 

0 08 

0 1 1 

0 1 1 



% ot adults 

43 5 

42 6 

33 2 

51 7 

43 5 

31 5 

29 2 

36 7 

35 6 

29 6 

37 7 



number ol species 

18 

20 

1 5 

15 

14 

14 

15 

18 

22 

16 

16 7 



H'spp 

2 54 

2 27 

2 09 

2 26 

1 86 

2 07 

2 34 

2 32 

2 12 

1 99 

2 19 



number of genera 

It) 

1 1 

9 

8 

9 

8 

8 

10 

13 

1 1 

9 7 



H'gcn 

1 83 

1 86 

1 56 

1 30 

1 38 

1 66 

1 77 

1 73 

1 63 

1 69 

1 80 



Ml 

2 20 

2 14 

2 13 

2 16 

2 05 

1 98 

1 99 

2 02 

2 06 

2 16 

2 08 



HMIgen 

4 15 

4 14 

3 52 

3 02 

2 93 

3 44 

3 65 

3 58 

3 48 

3 87 

3 86 



IIMI H* 

2 32 

2 28 

1 96 

1 72 

1 55 

1 78 

1 89 

1 85 

1 84 

2 18 

2 06 




Heterogeneity Maturity Index (Hanc! 1996) 

HMIgen - -• v(k) k fik) x log. f(k) 

This index evaluates heterogeneity in life strategies of of groups of nematode individuals (genera in this study) 
m a community (assemblage) Higher HMI(gcn) - H’(gcn) values than Ml can indicate persisting habit of an 
assemblage (populations maintain their densities to persist in habitat, in comparatively low total nematode 
abundance the value con indicate stagnation in development of an assemblages or populations dying out) Lower 
HMI(gcn) H'(gcn) values than Ml can indicate colonizing habit ot on assemblage (some populations in an 
assemblage multiplicatc intensively than others and colonize habitat under study) Approximately equal HMI(gcn) 
H'(gcn) and MI values indicate steady-stating habit of an assemblage (populations develop without extreme 
increase or decrease in density) 

v(k) - c p value ol a nematode taxon (k) f(k) = frequency of a nematode taxon (k) The c p values (according 
to Bongers 1990) vary in the range of I to 5 and denote life strategies of nematodes Colonizers (c, c p value I) 
represent r-strategists in the loose sense with a short life-cycle, persisters (p, c-p value 5) represent K-strategists 
with a (one life cycle Theoretically, the higher values of maturity indices the higher proportion of persisters and 
the less degree of disturbance of a nematode community (assemblage) 

M/B ratio (Twin 1974) 

This is the ratio between mycophagous (M. M-P. 0(M) in Tables 2 and 3) and buctcnophagous nematodes (B) 

Principal component analysis (PCA) was performed by the program CANOCO (ter Braak 1987), abundance 
data were log.(y+1 > transtormed 
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RESULTS 


Moss-litter transect in spruce plantation 

The distribution of 30 nematode species through transect is given m Table I, abundance of genera 
in Table 2 The genera Filenchus (Andrassy, 1954), Aphelenchoides Fischer, 1894, Pledtus Bastlan, 
1865, and Eudorylainms Andrassy, 1959 represented nematodes typical for all parts of micro- 
gradicnt transect Malenchus Andrassy, 1968 was present in spruce litter and partly in moss samples 
PI, P2. P3. and P4 but was absent on the other side of the transect in opposition to douer larvae 
(probably invasive larvae of Steinernema Travassos, 1927 sp ) Teratoccphalus de Man, 1876, 
Metateratocephalus Eroshcnko, 1973, Panagrolaimus Fuchs, 1930, and Dt tylenchus Filipjev, 1936 
prelerred spruce litter to moss patch Aerobe Ini des (Cobb, 1924) also declined in some part of moss 

Moss cushion represented less suitable habitat for some nematodes and also divided litter nem¬ 
atode assemblage in two sub-groups This situation is depicted by ordination diagrams (Fig 2) The 
cluster of samples P1, P2, P3, and P4 is characterized by Malenchus, the cluster of samples P5, P6, 
P7, P8. P9, and P10 by dauer larvae 

Abundance of nematodes varied from 95 to 304 with average value of 176 5 ind cm Samples 
P6, P7, P8. P9, and PIO tended to have greater total nematode biomass but mean biomass of a 
nematode individual in the assemblage showed no prominent changes through transect Greater 
values of M/B ratio were in samples P4 and P5 

Moss/liclien-litter transect in beech wood 

This transect harbored 32 species (Tab ]) Most nematodes belonged to the genera Filenchus, 
Tct otocephalus and Aphclenchoides, less dominant genera to the genera Plectus, F.udorylaimus 
and Malenchus (Tab 3) Their proportions changed through transects The left part of ordination 
gradient (Fig 2) consists of samples from the moss/lichen carpet Tylenchus Bastian, 1865 occurred 
only in moss/lichen and this microhabitat was also preferred by Malenchus, Aphclenchoides, and 
Plectus Teratoccphalus, Eudorylaimus and Filenchus had a maximum of their individuals in 
moss/lichen but occurred through all samples 

Total abundance of nematodes reached maximum values in moss/lichcn, minimum abundance 
was in samples S8 and S7, similar trend appeared in nematode biomass Mean biomass of a nema¬ 
tode individual was similar through the transect (0 06-0 17 g) except for SI 1 (0 30 g) MB ratio 
increased in S4, S5 and S6, higher values of diversity and maturity indices were in SI and S2 

DISCUSSION 

Moss/lichen-littcr transect represented a kind of original understorv patches in beech forests as 
formed in post-glacial era in the area studied Similar combination of nematode genera can be found 
in some moss and lichen tundras For example, Ku/’min (1972) found eudommant Teratoccphalus 
nematodes m climax tundra in Taimyr Teratoccphalus with Aphclenchoides, Plectus, Tylenchus, 
Eudoiylaimus dominated in Signy Island moss, maritime Antarctic (Caldwell 198!) In the land¬ 
scape surveyed, tundra-like moss and lichen formations persisted until now in such wind-blown 
habitats exposed to the North as the beech wood studied These ecosystems contain a relic soil 
animal community of Pleistocene origin (at least since the last continental glaciation) that is charac¬ 
terized by the arcto-alpine or alpine Collembola (Rusek 1993), such phenomenon could be also seen 
in Nematoda It is also evident that moss/lichcn-litter transect had grater variety of nematodes as 
concerned their taxa and distribution in individual zones than patches in spruce forest 

Moss-litter transect in spruce plantation represented a derived kind of patches which extended 
with spruce plantations In this transect, Tylenchus was not found and Teratoccphalus and Malen- 
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Tibk 3 Abuiul'incc ot nem-nodc genera (ind cm ) in moss/hchcn Inter transect in bcccli wood B - bneten 
oph igcs M mycoplngcs M I’ - myco phytophages O - omniphages IND BIOMASS - mean biomass ol an 
mein node individual in a assemblage 
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chus declined and changed in species Fdenchus, Aphe/enchoides, Plectus, r.udorvlawtuS, and 
Acrobeloides are ubiquitous genera in various ecosystems of the Czech Republic (HanSI 1993a) 
Higher abundance of Acrobeloides tn the spruce forest is m accordance with results that The 
abundance or dominance of this genus can increase with disturbance of ecosystems (I lanfil 1993b 
VVasilewska 1991) The species of the genus Acrobeloides have a short life cycle (Nicholas 1962. 
Solilcnius 1973). can increase abundance over a broad ranges of soil moisture and tempeiature 
(Sohlenius 1985), survive well dehydration (Nicholas & Stewart 1989) and can feed on a broad 
spectrum ol microflora (Popovici 1973, Ruess&Dighton, 1996) Acrobeloides belongs tocoloni/ 
ers with c-p value equalling 2 (Mongers 1990) which arc generally conceived as bio indicators of 
habitat disturbance 

We could also sec range of values of diversity and maturity indices in beech and spruce stands 

studied ll’gen(1 61 2 15and I 30 I 86,respectively),MI(2 I8~2 68and I 98 2 20),HMI(3 69 
5 24 and 2 93-4 15) All three indices reached higher values in beech stand which meant higher 
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Pig. 2. Ordination (PCA. covariance biplots) of samples and genera of soil nematodes in moss-liner transect in 
spmee plantation (eigenvalues XI 0.46612. X2 0.25955, X3 0.10111. X4 0 05424) and moss/liclicn-littcr 
transect in beech wood (eigenvalues XI 0.48109, X2 0.16513, X3 0 09638, X4 0.06761); numbers coding less 
abundant genera explained in Table 2 and Table 3. 
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heterogeneity and proportion of persisters in nematodes, and, this way, less degree of anthropog¬ 
enous disturbance than occurred in spruce plantation This conclusion can also be supported by 
the occurrence of Stewernema dauer larvae (invasive stages) in spruce stands These larvae 
invade various insects and release entomopathogeme bacteria into the insect body Bacteria feed 
of insect tissues, stcmemcmatid nematodes feed on bacteria, maturate, reproduce, and invasive 
larvae migrate from insect to soil after its death (Weiser & Mradek 1 988) The occurrence of Aphe- 
lenthotdes stammen can also be related to insect pests Komer (1954) described this species with 
larvae associated with Spondyhs buprestoides (Lmneaus, 1758) and the species of the genus 
Cktaphelenchus (Fuchs, 1937) are generally known as associates with scolylut beetles (Hunt 1993) 
Spruce plantations (m fact, patches of disturbance in naturally formed landscape) are susceptible to 
greater damage from insect pests and to higher occurrence of stememematid and some aphelenchid 
nematodes Therefore, the first conclusion could be that composition of nematode assemblages in 
die patches of transects rellected historical changes in landscape development 

The second question concerned microgradient changes in the composition of nematode assem¬ 
blages in individual transects In the moss-litter transect, MI values varied from 1 98 to 2 20 (2 08 for 
average abundance) and HMl-I I' values changed from 1 55 to 3 32 (2 06 for average abundance) 
It can be supposed that there were low differences in reproduction rates of nematode assemblages 
through the transect at the time of the study This is also seen m relatively low flucniations in total 
nematode abundance (Table 2) Moss cushion was characterized by a lower number ol nematode 
genera and by a greater proportion of mycophagous and myco-phytophagous populations (in P4 
and P5) Nematode assemblages in litter seemed to be more diversified in laxonoimc composition as 
well as til feeding habits The reason of this difference could be in grater moisture and temperature 
fluctuations in moss (protruding over the ground) than m litter The transect was oriented w ith 1* I - 
side to the edge of the spruce forests and the edge is exposed to the South-West (see Huncl 1993) 
Dai to larvae were found in the opposite P 10-sule and stcinemematid invasive stages are known to 
survive better in wet than in dry soil Moisture problem was probably not so crucial CorMa/enchuv 
as they occurred on PI -side Malenchus nematodes probably fed of some kind of fungi (or mycor- 
rhizae) on this P1 -side of transect Therefore, exposition to cardinal points (sunshine) could he an 
important factors influencing shift in nematode assemblages tins transect however inside the spruce 
plantation (he moss-httcr transect w'as hidden 

The moss/liehen-littcr appeared more complicated MI values varied from 2 18 to 2 68 (2 37 for 
average abundance) and HMI-H’ ones from 2 15 to 3 21 (2 96 for average abundance) Such 
situation looked like a stagnation of nematode population development at least in some parts of the 
ti, insects (S5, SI I, S7) at die tune of sampling This could be supported by a higher proportion of 
adult specimens (compare Tab 2 and Tab 3) Variation in the constitution of nematode assemblages 
is also visible in fluctuations of abundance, biomass and number of genera Taking results of PC A 
analysis into consideration, SI, S2, S3, and S4 harbored nematode assemblages typical foi moss/ 
Itchen patch ( Tylenchus , Malenchus , Ptectus , Aphelenchotdes, Tcratocephalus m optimum), S5 
represented a transient zone to litter ( Lelechus Andrassy, 1954, Tylencholawuis de Man, 1876) 
Zone S6 S12 represented litter patch but with variable nematode assemblages, their composition 
and development was probably influenced by activity of soil and mycorrht/al microflora as to the 
differences in M/B ratio There could also act a competition with testate amoebae, studied snnultj 
ncously by Bulik (1996) Tracheleuglypha acolla Bonnet et Thomas. 1955 and Corytluonpulchel- 
luni Penard, 1890 dominated in parts of litter patch corresponding to zones S9, S10 and SI I. 
Cuglypha rotunda VVailes et Penard, 1911 in S10 and SI 1, Corytluon dubium Taranek, 1881 and 
Tnncma hncarc Penard, 1890 in S5, S6 and S7 
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Balik (1996) studied the two transect for a possible microecotonal effect of moss-litter boundary 
on Testacea He found that the ecotonal effect was more pronounced in spruce forest soil than in 
beech forest soil and that in beech forest there were microecotones likely between moss and lichen 
than between soil and moss As concerned nematodes, nothing like ecotonal effect similar to that 
observed between meadow and spruec forests (HanSI 1993) was found in moss-httcr transect in 
spruce plantation 

In moss/lichen-littcr transect in beech forest something like a "zone of transition” could be 
detected in samples S5-S6-S8 but hardly could be labelled “(micro)ccotonal zone" in a strict sense 
with the present data On the other hand, differences in composition of nematode assemblages 
along the transect were prominent and indicated a great influence of microhabitat with specific 
macro- and nucrollora on soil nematodes As to the exposition to cold winds concerns, microclimate 
variations in temperature and moisture in moss/hchcn and litter patches could also act their part in 
formation of nematode assemblages in different zone of the microgradient studied The effect of 
microhabitats on formation of nematode communities m spruce and beech forest ecosystems will be 
discussed in next studies 


CONCLUSION 

Soil nematode assemblages in moss- and moss/lichen-litter transects differed in species composition 
and proportions of genera These differences mainly reflected landscape development Moss/ 
lichen-litter transect in original beech stand harbored more diverse nematode assemblages with 
some relic characters then moss-litter transect in spruce plantation Microgradient changes in nem¬ 
atode assemblages were detectable, however, their identification with a micro-ecotonal effect was 
problematic 
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Abstract Populations ol the onbatid mite Scheloribates laevigatas (C L Koch, ) 835) were studied On 
two meadows in Central Bohemia with two and three study plots, respectively, from October 1992 to 
September 1993 The plots represented different parts of the meadows, differed in humidity and vegetation 
The abundance of S laevigatas was different among plots, the mean numbers fluctuated from ,3 to ! I 
individuals per core (cylindrical 5 cm m diameter and 5 cm high) Abundance values fluctuated seasonally 
but there were no similar trends on observed plots Abundance maxima were m different months on studied 
plots The mean number of abundance fluctuated from 13 to 25 individuals per core during these months 
The aggregation trends were positively correlated with abundance The eggs were observed m the female's 
oviducts during all observed period The maximal number of eggs in one female was 11 The number of eggs 
per gravid females differed on studied plots and fluctuating during season High proportion ot females were 
larviparous, number of larviparous females increased together with increasing number of gravid females The 
mean number of eggs per eorc differed among studied plots (from 6 I to 12 7 eggs per sample) The 
oviposition were not observed directly, but were indicate indirectly using changes in numbers of eggs per 
female or gravid female, ratios gravid females ) barren females and observation of high proportion females 
having low number of eggs in fheir oviducts The first oviposition took place from November to December 
on all observed plots, the second Irom June to August was smaller After the first oviposition changes ratio 
male ) female indicating, the females died after this oviposition The results from observation of outdoor 
population arc discussed m comparison to results of laboratory observation 

Kcology. meadow, heterogeneity, egg, seasonal changes, oribatid mites, Scheloribates laevigatas, 
Bohemia 


INTRODUCTION 

Oribattd mites represent an important component of the soil fauna They are together with spring- 
tails important for Ihe soil ecosystems for the following reasons (1) They consume lungt and 
bacteria, influencing their communities composition and their fitness (Hanlon 1981, Behan-Pelletier 
& I Iill 1983, Seastedt 1984) (2) They distribute propangules of microorganisms through their faecal 
pellets, and also simply by moving through the soil, with propangules on their body surface (Be- 
han-Pel!etter& Hill 1978, Behan-Pelletier & Hill 1983) (3) They consume litter, and produce faecal 
pellets that increase the active surface of the litter, enhancing its colonisation by microorganisms 
that decompose it (e g Novak et al 1959.Behan-Peiletier& Hill 1983) However, the importance of 
onbatid mites in the soil has not read up yet The research ofautccology of oribatids is necessary to 
understand decomposition processes in the soil 

Scheloribates laevigatus (C L Koch, 1835) is the most common onbatid in a meadow soils (e g. 
Woodring & Cook 1962, Cemova & Cugunova 1967. Baur et al 1996) and this species is reported 
as the most frequent species acting as intermediate host of anoplocephaltds (Denegri 1993) 
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S laevigaius belongs to panphylophagous oribatid mires (Luxton 1972), i c to onbatid mites 
able to consume both microorganisms and plant remains Sicpcl & Ruilhcr-Dijkmann (1993) classi¬ 
fied this species on the basis of their study of digestive enzymes (trehalose and chitinase) as a 
fungivorous grazer, able to digest both cellular membranes and intracellular matter of the fungi In 
addition, Schelonbates laevigaius was found to consume spores of the fungal mycelium and 
spores of Pemalhum gnseofulvum Dierkx, 1901, and the green bark algae Protococcus viru/ts 
Agardh, 1824(syn Desmococcus \ulgans Brad, 1925 emend Gciter, 1942) and some plant litter 
(Hubert etal 1998) 

This paper seeks to contribute to the knowledge on autecology o (Schelonbates laevigaius in 
soil of two meadows, on five plots with different vegetation, respectively Heterogeneity in the 
abundance of the species will be studied (a) between plots, (b) within plots during a season in a 
comparison of eggs production, (c) within plots between samples 

MATERIAL AND METHODS 


Study plots 

Both studied meadows lay near the Kicany town, ca 20 km cast of Praha (Central Bohemia), in the quadrate Nr 
6054 (Prune* & Mika 1996) Boih meadows arc ca 420 m a s I 

! The Tchovcc meadow is located at (he eastern border of the Vojkov village, cast of ftiiany Its area is ca 5 ha, 
regularly mowed in June, and August The meadow borders on two sides with a field, while an applc-trcc plantation 
forms on the western border The northern border of this meadow is formed by a road, behind which there is a 
spruce forest Two plots were selected on this meadow Plol Nr J was mcsophyiic part in Ihc centre of ihc 
meadow, with a poor developed moss layer The following plant species had highest coverage in ihc herb layer 
Hvpencum maculaium luzufa tampesms. Sanguisorba offiunalis. and Scorosana himu/is Plot Nr 2 was a 
mcsophyiic pari about Id m from Ihc plot Nr I, with a poor developed moss layer The following plant species I tad 
highest coverage in the herb layer Lychnis ffos-cutult Potennlla ereito and Sangutsorba o/Jicmiiln 
II The Vojkov meadow is located at the western border of Vojkov village. 3 5 km cast of ftiiany Its area is ca 3 
lie It is mowed in June and August The meadow is surrounded with a mixed forest, its southern border is lined with 
a brook Three plots were studied Plot Nr 3 was located ca 8 m from the forest edge about 20m from plot Nr 4 
and 35 m from plol Nr 5 Torcst litter arrives at the plot irregularly, and in small amounts only This pari was 
medium dry, with a welt developed moss faycr The following plant species had highest coverage in the herb layer 
Geranium paluslrc. and Sehnum curvt/oha Plol Nr 4 was a moist part in ihc centre of the meadow, with a well 
developed moss layer Moss community was nch there in comparison with other plots studied The following plant 
species had highest coverage in the herb layer Junius fih/oimis. Laihyrus pratensis Ranunculus repens, and 
Sen pin wlvalicui Plot Nr 5 was a dry part, ca 3 m from the forest edge, and 40 m from the plot Nr 4 The moss 
layer was poorly developed, and ihc plot was covered with a layer of oak litter (from a nearby free growing at the 
lores! edge) The plant community included only a few species The highest coverage was achieved by llolcm 
lanaiin Two goats were occasionally grazing here from June 1993 till the end of the study 
Sampling and extraction 

The meadows were visited once per month from September 1992 to September 1993 Samples were taken from 
the soil surface using Kopccky cylinder (i c a cylindnc steel punch, diameter 5 cm, 5 cm high, with a volume of 100 


Tab 1 Comparison of abundance of Scheloribates laevigaius (C L Koch) among studied plots Maximum of 
abundance is per sample Abbreviation used Cv - variation coefficient, n - abundance, X - in column shows no 
significant diflcrcnccs 


Plot 

mean N 

max N 

Or 

logc(NH) 

group 

Nr 1 

6 

27 

98,7 

1.57 

X 

Nr 2 

10 

41 

88.8 

2,06 

X 

Nr 3 

1 1 

52 

81,6 

2,25 

X 

Nr 4 

7 

58 

132,8 

1.52 

X 

Nr 5 

3 

29 

167,8 

0,89 

X 


38 







cm') Each ploi measured ca I 5*2 m From each plot. 12 samples were taken, organised m a lattice of 4*3 
poms Ihis schema was applied to the plots Nr 1-4 On the other hand, the lattice was 2*6 in the plot Nr 5. being 
petpendicular to the forest bolder Neighbouring points were 45 cm from one another in each ease 

Soil samples were extracted in ihc Berlese-Tullgren apparatus (35°C, 7 days) in the 10% solution of Ajatin 
(solution of Kl and I, in distilled water) Extracted onbalids were transfered to 80% ethanol Juvenile individuals 
were neither identified, nor considered further 

Sex and the numbers of eggs and prelarvae hi the reproductive tract of the females (Schcloribales laei’igatus) 
were determined in temporary preparates in the lactic acid under light microscope 

Estimating methods 

The abundance values were transformed by log (n~ I), when n is abundance in one sample (Jongman et al 1987) to 
compare plots The data were expressed as a means from obser\auons and evaluated by analysis of variance 
(ANOVA with Tukey test for multiple range analysis, on probability level a > 0 05) Possible aggregation tenden¬ 
cies of this species were derived from the diagrams of abundance The proportion of male ) female and gravid 
female / barren female were tested test, the expected frequencies were 1 / I (on probability level a > 0 05) The 



Plot Nr. 5 . 


□ 


Scheloribates laevigaru<t 



Scheloribales talipes 


others 


Fig I Comparison of relative abundance (dominance) of Schelo><ba:es taevigaius (C L Koch) and Siheloribaies 
latipei (C I. Koch) on studied plots 



Tab 2 Sonic estimated characteristics of Schelofibales laeviganu (C I- Koch) on studied plots Eggs per gravid 
tenures and eggs per females are means from eggs per gravid female and per female per sample Numbers ol eggs 
arc mean number of eggs observed in females oviducts per sample. Notes (I) The proportions male ) female and 
gravid (GF)/ barren (UGH) females were tested using x : *cst. the expected frequencies were I / I (on probability level 
ex > 0 05) (2) Differences among studied plots in numbers of eggs per gravid female and number of eggs per female 
were tested using Kruskal-Wallis test (on probability level a > 0 05) Abbreviation used *** - significant diftcr- 
cncc, ns no significant difference 


Plot 

Nr 1 

Nr 2 

Nr 3 

Nr 4 

Nr 5 

dif 

total abundance 

847 

1506 

— 


K,r.m 

_ 

proportion of males 

0.55 

0,55 





proportion ol females 

0.45 

0.45 




- 

y test M.T (u > 0 05 ) 

0.00 

0.00 


0,42 

0,01 

- 

significance 


• •• 

mm 

ns 


- 

prop of eggs m females 0 

0.43 

0.38 

0,40 

0,40 

0.34 

- 

1-2 

0.18 

0,22 

0.24 

0.23 

0.16 

- 

3-5 

0,29 

0,31 

0.27 

0,31 

0.37 


6 Id 

0,10 

0.10 

0,09 

0.06 

0.13 


?•' test GI-7UGF (a > 0 05 ) 

U.OO 

0.00 

0.00 


0.00 


significance 


*** 





prop gravid females 

0.57 

0.62 

0.60 

0,60 

0.66 


prop lampar females 

0.24 

0.21 

0,23 

0.20 

0.22 

- 

eggs per gravid female 

2.01 

2.50 

2.71 

2.20 

2.14 

• j 

eggs per female 

1.53 

1.89 

1.97 

1.78 

1.75 

ns ’ 

numbers of eggs 

6.6 

10.8 

12,7 

7,1 

6.1 

*•» i 


numbers eggs per Icmalcs and |K'r gravid females were calculated in every sample, the means from samples per plot 
per month were presented The differences among studied plots were evaluated using Kruskal-Wallis analysis by 
ranks (on probability level a > 0 05) The numbers of eggs were also calculated in every sample and differences 
among studied plots were evaluated using Kruskal-Wallis test 

In order to get comparable data, all obtained and published densities were recalculated (and rounded) to i in' 
Oribatids of the families Braihychlhonulae. Oppiidae. Suclobeibidae, and genus Phth\racaru\ Pert. 1341 were 
not identified at the species level, which applies also to most publish references lienee, they were included in 
synceological calculations, mcl species numbers (S) and the number of abundant species (Sa - total abundance > 10 
individuals) as one taxon 


RESULTS 

Scheloribates laevigatas was dominant species on all studied plots (l : ig. 1). Scheloribates laevi¬ 
gatas occurred together with related species Scheloribates latipes (C. L. Koch. 1844) on all studied 
plots. Except plot Nr 3, Scheloribates laevigatas prevailed on Scheloribates lalipes. The donn- 
nace of these species was similar on plot Nr 5. On the Tehovee meadow, 16 713 oribatid mites from 
43 taxa were found. Except S. laevigatas on dominant on both plots (dominance > 0.05) were 
dominant: Achiptena colcoptrata (Linnaeus, 1758): Ceratoztes mcdiocris Berlese, 1908 and Oppi- 
idae on plot Nr I and Cerarozetes mcdiocris , Oppiidae and Scheloribates latipes on plot Nr 2. On 
the Vojkov meadow, 23 489 oribatid mites from 55 taxa were found, except & laevigatas dominant 
species on plot Nr 3 were: Cerarozetes mcdiocris, Nanhermannia ramus (Nicolct. 1855), Pantelo - 
zetespao/n (Oudemans, 1913) and5. latipes Ceratozetes gracilis (Michael, (884). Hypochthomus 
rufitlus C. L. Koch. 1835. Minuthozetes semirufus (C. L. Koch, 1841), Oppiidae and Trichoribates 
trimani/atus (C. L. Koch, 1835) were dominant on plot Nr 4, together with both Scheloribates 
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Plot Nr. I 



Fig 2 Ideological characteristics of Siluloribales laevtgutus <C L Koch| on plot Nr I The first figure had 
log (n*l) scale The ratios of males / females and gravid females / ha ire n females were tested using x ,c '>' lhc ‘ 
expected frequencies were 1 / I (on probability level a > 0 05) Abbreviation used abscissa interquartile range I 
- barren females 2 gravid females 3 males 4 - significant differences from males / females (I ! 1)5 
significant differences gravid females I barren females (I > I) 6 mean of eggs per gravid female 1 mean of eggs 
pci female 


41 



species Oppudae, Onbatula tibialis (Nicolet, 1855) and Tecfocepheiis velatus (Michael, 1880) 
were dominant together with Schelonbates laevigatas on plot Nr 5 

Plot Nr 1 

Population density of 5 laevigatas was intermediate on this plot (Tab I), ca 6 individuals pei 
sample (cylindrical 50 mm diametr and 50 mm high) The ratio males / females tended to unity 
generally, although the males prevailed on females (Tab 2) Ca 60 per cent of females had eggs in 
their oviducts (gravid) Every gravid female was considered larvtparous, in which at least one 
prelarvae was tound The many females had eggs and prelarvae in their oviducts, simultaneously 
The number of larviparous females increased together with increasing number of females in samples 
(y = 0 5x - I, R- = 0 82) The mean number of eggs per gravid female was low m comparison to 
following plots 

The population of S laevigatus fluctuated during season The peak of individual numbers (13 
individuals per sample) was in February, distinct minimum was in January' (Fig 2) The aggregation 
tendencies are positively correlated with its abundance Marked space gradients were not ob¬ 
served (Fig 12) The highest aggregation tendencies were m February together with maximum of 
abundance The smaller aggregation tendencies were observed in November and December 
The gravid females were absent in January and in August (Fig 2), mean number of gravid 
females had a peak in February (about 6 gravid females per sample) The mean numbers of eggs pei 
female and per gravid female had no differences in their fluctuation The peaks of eggs numbers per 
female and per gravid female were m April (about 4 eggs per female and 5 eggs per gravid female). 
the minima due to absence of gravid females were in January 1 , August and September The mean 
number of eggs per sample showed the similar trends as number of eggs per female The mean ot 
eggs number per sample reached maximum (13 eggs) in April 

The changes of mean number of gravid females and frequency of egg numbers in female ovi¬ 
ducts (Fig 7) are indirect marks of oviposition When the number of gravid females decreased 
together with decreasing egg numbers per gravid female, the females probably are laying eggs 
during this time The increase of the ratio males / females could be in relation to oviposition 
indicating some of females died after oviposition The ratios male / female and gravid / barren 
females tended to one in October Numbers of females and gravid females decreased strongly from 
October to November, also the mean of egg number per sample was low in November These 
features indicated eggs or larvae deposition (oviposition) in October, when females died after it 
The lower intensity of oviposition followed in December and in June and July 

Plot Nr 2 

The population density of,S' laevigatas was higher than on the previous plot (Tab 1). with a mean 
about 10 individuals per sample The sex ratio and proportion of gravid females were similar to 
previous plot (fab 2), while mean number of eggs per female was higher Number of larviparous 
females showed similar trend as on plot Nr 1 (y = 0 5x - 4, R- = 0 73) 

The population showed similar fluctuation as on the previous plot, although the peak of individ¬ 
uals was in December (ca 18 individuals per sample - see Fig 3) The highest aggregation tenden¬ 
cies (Fig 8) were in February, it did not correlate to the peak of abundance The lower aggregation 
tendencies were observed m October, November, December, March and September, additionally 
Tiie gravid females occurred during the whole observed period (Fig 3), mean number of gravid 
females had maxima in December and February (7 and 6 gravid females per sample, respectively), 
the minima was in the same month then on plot Nr 1 The gravid females prevailed on barren females 
approximately in the same month as on plot Nr 1 The mean number of eggs per female and per 
gravid female showed similar trends as on plot Nr 1. although both differed in maxima The maxima 
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Fig 3 Ecological characteristics of Schelorihates Inevigaius (C L Koch) on plot Nr 2 The firsi and the forih 
figure had logantmical log,tn-1> scale The ratios of males f females and gravid females . barren females were 
tested using X test the expected frequencies were I / I (on probability level « > 0 05) Abbreviation used abscissa 
- interquartile range I barren females 2 gravid females 3 - males 4 significant differences from males / 
females (I / 1)5- significant differences gravid females / barren females < I / 1) 6 - mean of eggs per gtavid female 
7 mean of eggs per female 
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Fig 4 biological characlcnslics of Sihehr/bales /uevigatu* (C L. Koch) on plot \’r 3 The first and the forth 
figure had logarilmical log.(n-l) scale The ratios of males l females and gravid females barren females were 
tested using x test, the expected frequencies were I / 1 (on probability level a > 0 05) Abbreviation used abscissa 
- interquartile range. I - barren females, 2 - gravid females, 3 - males. 4 - significant differences from males 
females (1 1)5 significant differences gravid leniales • barren females (I / I). (« mean of eggs per gravid female. 

7 mean of eggs per female 
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Fig 5. Ccological characteristics of Schelonbates laeviRatus (C. L Koch) on plot Nc 4 The first and the forth 
figure had logaritmicai - lo&Jn' 1} scale The ratios of males : females and gravid females • barren females were 
tested using yj test, the expected frequencies were I / I (chi probability level a > 0 05) Abbreviation used abscissa 
interquartile range, I barren females. 2 gravid females. 3 males, 4 - significant differences from males ■ 
females (1 ■ 1)5- significant diflercnoes gravid females ! barren females {I / I), 6 - mean of eggs per gravid female. 
7 mean of eggs per female 
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Plot Nr. 5 
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Fig 6 fccolggical characteristics of S< heloribaies laevigalus (C L Koch) on ploi Nr 5 The first and the forth 
figure had loganlmna) - login* 1) scale The ratios of mates / females and gravid females / barren females were 
tested using x~ test, the expected frequencies were I M (on probability level a > 0 05) Abbreviation used abscissa 
- interquartile range. I barren females, 2 gravid females. 3 - males. 4 - significant differences from males / 
females (1/1)5- significant differences gravid females / barren females (I / I), fi mean of eggs per gravid female. 
7 mean of eggs per female 
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were in June (4 eggs per gravid and per female) The mean number of eggs per sample showed 
similar trends as number of eggs per female There were three minima in January, August and 
September The mean number of eggs per sample reached maximum (17 eggs) in June 

The ovtposition showed similar trends as on previous plot, started about month later than in 
autumn and in summer The changes in the frequency of eggs number in female oviducts (rig 8) 
and the ratio gravid / barren females (Fig 3) indicate oviposition in November and December The 
males prevailed on females, so females probably died after oviposition in these months The next 
oviposition took place in July and August, the sex ratio tended to unity during this moths (Fig 3) 

Plot Nr 3 

The population density was similar to plot Nr 2 (Tab 1), with a mean ca 11 individuals per sample 
The sex ratio tends to unity (Tab 2) Proportion of gravid females and was similar to plot Nr 2 The 
total mean number of eggs per female and per gravid female reached higher values than on others 
plots (Tab 2) Number oflarviparous females showed similar trend as on plot Nr 2 (y-0 3x+ 3,R^ 
= 0 52). except November The high number of gravid females (94 females) did not correspond to 
low number oflarviparous females (18 females) in November 

The fluctuations of population density differed from the previous plots, the minimum was in 
June, no in February The peak of individuals (25 individuals per sample) was in October (Fig 4) 
The highest aggregation tendencies were in October (Fig 8), aggregation followed from this month 
to February Some aggregation was in January, only on this plot 

The gravid females were occurring during the whole observed period, although only 1 gravid 
leinale was sampled in September (Fig 4) The low mean numbers of gravid females was in August, 
also The peak of gravid female numbers was in November about (8 gravid females per sample) 

The gravid females prevailed on barren females from November to February and from April to 
June lixeept January the mean numbers of eggs per female and per gravid female had no remarkable 
differences m their fluctuations from plot Nr 2, both numbers reached maximum in June (about 4 
eggs per gravid female and per female per sample) The mean of egg number had the same trends, 
maximum in June (12 eggs per sample), higher values in December and April, low values in August 
and September 

The changes in the frequency of eggs number in female oviducts (Fig 7) showed similar trend as 
on previous plots The oviposition took place in October and from in July to August The females 
prevailed on males in December and in April Jl indicating no mortality of females after the main 
deposition of eggs was observed on this plot, this situation has not been observed on others plots 

IMot Nr 4 

Population density was intermediate (Tab 1) similar as on plot Nr 1, ca 7 individuals per sample The 
sex ratio tends to unity (Tab 2), similarly as on previous plot Proportion of gravid and larviparous 
females had no di (Terence from previous plot Mean number of eggs per female and per grav id 
female was lower than on previous plot Mean number of eggs reached intermediate values Number 
oflarviparous females showed similar trend as on previous plot (y = 0 3x* 1, R ? = 0 51) Similarly, low 
number oflarviparous females (2 individuals) did not correspond to high number of gravid females 
(52 individuals) in November 

The seasonal changes in population were not similar to previous plots (Fig 5) The mean of 
abundance reached maximum m November (22 individuals per sample), minimum was m June The 
highest number of individuals was found in one sample m November in comparison of all samples 
obtained on the studied meadows (58 individuals) The aggregation tendencies were the highest in 
November (Fig 8), occurred during October, December and February, also 
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Fig. 7. Seasonal changes in egg frequencies in Schehribatex laevtgalus (C. L. Koch) female oviducts on studied 
plots. 
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The number of gravid females had maximum in November (about 5 gravid females per sample) 
and minima in January and from July to August. The gravid female prevailed on barren females in 
December and from February' to March (Fig. 5). The mean of eggs per female and mean of eggs per 
gravid female had minima in January' and from July to September, its fluctuation was small during 
the other months. In February, mean of eggs per gravid female and per female was ca 3 eggs. The 
mean number of eggs showed the similar trend as in plot Nr 2, with minimum in January and low 
values from July to September. The small maximum was in February (about 13 eggs per sample). 

The changes of mean number of gravid females and frequency of egg number in female oviducts 
(Fig. 7) indicate oviposition in December and in June, similarly as on previous plots. The males 
prevailed on females in August. The relation to oviposition is hard to evaluate, because only 2 
individuals were found in July. 

Plot Nr 5 

The population density was low (Tab. I) in comparison to prev ious plots, ca 3 individuals per sample 
(100 cm’). The males prevailed on females (Tab. 2), similarly as on plots Nr 1.2. The proportion of 
gravid females was higher than on other plots. Mean number of eggs per female and per gravid 
female reached intermediate values, while mean number of eggs per sample had minimum from 
studied plots. Number of larviparous females showed similar trend as on plots Nr 1 and 2 (y = 0.4x - 
0.2; R : = 0.87). 

The seasonal fluctuation of population differed from previous plot. The mean number of abun¬ 
dance reached a maximum in October (9 individuals per sample), similarly as on plot Nr 3. Minimum 
was in March and low- population density followed to August (Fig. 6). The aggregation trends 
differed from previous plots. They showed an environmental gradient between forest edge and 
meadow. S. laevigalus was found more frequently in samples taken at a greater distance from the 
forest edge. Here, the species was aggregated in October and December (Fig. 8). 

The gravid females were absent in September, mean number of gravid females reached maximum 
in December (4 gravid females per sample) and decreased from this month to July (Fig. 6). The 
gravid females prevailed on females without eggs in October, in December and in February. The 
mean numbers of eggs per female and per gravid female differed from previous plots, the maxima 
were in January and February (about 3 eggs per female and 4 eggs per gravid female per sample). 
The mean number of eggs showed the similar trends as number of eggs per female. The maximum 12 
eggs per sample was in February, minima w ere in August and September. 

The time of oviposition was probably similar as on previous plots. The mean number of gravid 
females and frequency of eggs number in female oviducts (Fig. 7) indicated oviposition in October 
and from July to August. The males prevailed on females in November and in September, so females 
probably died after oviposition. 


DISCUSSION 

Scheloribales laevigalus is common on meadows, on the other habitats is low abundant (Tab. 3). 
The data obtained during the study of oribatid communities on two meadows near Ricany support 
these results. High relative abundance (dominance) ofS. laevigalus is characteristic for the oribatid 
community on meadow habitats, while the occurrence of other dominant and frequent species on 
studied meadows differed from plot to plot. Unlike the authors listed in the Tab. 3,5. laevigalus is 
often syntopic with 5. talipes on the Tehovec and Vojkov meadows. 

The main population peaks of oribatid adults are in soil of the woodlands higher in December 
and lower in February or in March, population densities of adults are generally low during summer 
(Luxton 1981a). Differently, some mite populations in grasslands had the population peak in the 
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Fig. 8. Seasonal changes of abundance and aggregations of Scheloribaies laevigatus {C. L. Koch) in the studied 
plots. 
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Tab. 3. Comparison of oribatid communities from different habitats. Abbreviation used: N - estimate of density 
(individuals per m |, S - number of species. Sa number of species with densities higher than 10 individuals per nr, 
Sch-lae Schelnrlbales laevigalus (C. L. Koch), Sch-lat Schchribates lafipes (C. L. Koch) 


biotope Scli-lae 

Sch-lai 

N 

S 

Sa 

references 

forest 4 0 

0 

32900 

60 

25 

Star* 1990 

20 

0 

23800 

37 

1 7 

Hajmova 1997 

0 

0 

9700 

23 

14 

ZoIcnkovA 1986 

0 

0 

3600 

19 

14 

TfiSkovi 1991 

60 

20 

31800 

37 

23 

Seibert 1993 

0 

0 

4900 

26 

17 

Zelcnkova 1986 

0 

0 

6800 

42 

29 

Cemy 1991 

0 

0 

5700 

32 

20 

Cerny 1991 

0 

0 

10300 

46 

33 

Cemy 1991 

90 

10 

24700 

79 

31 

El-Shcrccf 1988 

0 

0 

1900 

24 

13 

Tfiskova 1991 

10 

0 

20400 

62 

20 

Star* 1990 

50 

0 

49800 

57 

27 

Star} 1 1990 

0 

0 

2700 

20 

6 

llcjhalovi 1989 

150 

0 

3800 

22 

16 

Skalakova 1986 

400 

120 

24000 

38 

22 

Seibert 1993 

10 

0 

8100 

24 

15 

Zelcnkova J986 

0 

0 

8700 

33 

22 

Cc«ny 1991 

10 

0 

8800 

20 

13 

SkalikovA 1986 

0 

0 

4100 

23 

16 

TfISkova 1991 

grassland anthropogenous 0 

0 

1500 

23 

7 

HcjhalovA 1989 

stands 0 

0 

1 100 

16 

6 

Hcjhalova 1989 

300 

0 

8900 

22 

13 

Skalakova 1986 

20 

10 

2800 

14 

4 

Hubert 1996 

180 

30 

2200 

24 

9 

Hubert 1996 

10 

10 

7300 

28 

17 

Hubert 1996 

10 

10 

1400 

13 

2 

Hubert 1996 

meadow 3 820 

220 

9900 

34 

14 

Star} 1 1990 

1080 

0 

25200 

5 1 

20 

Stary 1990 

10 

30 

3100 

29 

8 

Seibert 1993 

300 

10 

4500 

25 

1 1 

VlfikovA 1993 

710 

10 

5900 

27 

13 

Vlikova 1993 

490 

0 

11700 

23 

20 

Ma/ancova 1989 

270 

0 

4500 

21 

14 

Mazancovfi 1989 

170 

40 

30300 

82 

47 

El-Shcrccf 1988 

2390 

240 

24600 

38 

23 

plot Nr 1 

4380 

1430 

18300 

37 

21 

plot Nr 2 

2940 

2490 

21 100 

39 

25 

plot Nr 3 

4460 

4430 

24800 

40 

29 

plot Nr 4 

1300 

50 

14300 

50 

25 

plot Nr 5 

1870 

30 

26600 

30 

9 

Hubert 1996 

7 0 

0 

1500 

28 

12 

Hujmova 1997 

past u re 420 

10 

6700 

25 

15 

VlikovA 1993 

650 

10 

8700 

30 

19 

Bifanova 1997 

50 

10 

700 

23 

10 

Bicanova 1997 

50 

0 

3400 

15 

9 

BidanovA 1997 

10 

10 

700 

15 

3 

Hubert 1996 

steppe 500 

0 

13 300 

51 

28 

El-Shcrccf 1988 

20 

0 

12800 

30 

18 

Hajmova 1997 
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summer months in relation to high herbage biomass (Whelan 1985). The populations of S. laevi¬ 
gatas showed different fluctuation, which varied from plot to plot. Plots Nr 1 and 2 showed some 
similar trends in abundance fluctuation however plots Nr 3 - 5 differed. The precipitation, together 
with litter input are suggested as the most important factors controlled phenological patterns of 
oribatid mites (Luxton 1981c). All studied plots were influenced by these factors similarly. The 
distance between the two study meadows was ca. 500 m, so that their climate, particularly precipi¬ 
tation and temperature, was apparently the same. Hence, all studied populations of .S laevigatas 
seemed to be influenced by the rather similar amount of litter, and by the same macroclimatic 
factors, which contrasts with fluctuations of their densities observed and as not sufficiently ex¬ 
plained yet. Nevertheless, the two meadows could differ in their microclimate and are differed in 
herbs composition. The plants are influencing the microclimate (Wallwork 1976). The direct or 
indirect effect of vegetation is availability of food sources for oribatids (Luxton 1972, Whelan 
1985). Ccmova & Cuganova (1967) observed that oribatid communities on a meadow changed in 
relation to the structure and taxonomic composition of the vegetation communities. Schenker 
(1986) explained the large seasonal fluctuation of oribatid mites due to high mortality in relation to 
high reproduction rate. 

The aggregation tendencies are related to the gradients of food supply, and various properties 
of the soil (Mitchell 1978). The seasonal changes of oribatids population, changes depth distribu¬ 
tion of oribatids or with patterns of egg laying are influencing aggregation of oribatids, also (Lux¬ 
ton 1981a). Aggregations were observed even in such homogenous habitat as fields (Smr> & 
Jungova 1987). Aggregation patterns were no found in S. laevigatas in any relation to reproduc¬ 
tion, but the aggregation occurred on food, especially on green bark algae Protoccocus viridis 
(syn. Desmococcus vulgaris) (see Hubert et. al 1998) under laboratory conditions. Hence, patchy 
distribution of food sources for S. laevigatas can be assumed, resulting in aggregations of this 
species. 

According to Luxton (1981 b), S. laevigatas could be categorised into species where the ratios of 
males and females tended to unity. Although females of 5. laevigatas can mature more than one 
batch (Woodring & Cook 1962), the fluctuation in males females ratio indicating some S. laevigatas 
females died after autumn oviposition. 



Fig 9 Larviparous female of Schelonbate» laevtgatus (C I- Koch) 
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The males deposit stalked spermatophores which are subsequently picked up by the females 
(Woodnng & Cook 1962) A single female may lay a very large number of eggs during her repto- 
ductively active lifetime (Luxton 1981b) The eggs were found in females ofS laeviagtus during all 
season, also males S laevigatus had spermatozoa in vesicula seminahs during the whole year 
(Hubert & Smr2 1998) The deposition of spermatophores by males and picking by females could 
take place during all season 

In woodland, many species are laying eggs during the summer and early autumn, these eggs 
hatched on following autumnal peak of precipitation (Webb & Himes 1979, Luxton 1981b) Similar¬ 
ly, 5 laevigatus had the major deposition of eggs in later autumn, on observed meadows The 
hatching could follow after deposition immediately due to observed larvipary The initiation of egg 
maturation coincides with decreasing soil moisture and increasing temperature (Mitchell 1977) 
Lebrun (1970) observed high proportion of gravid females Nothrus palus/ns C L Koch. 1839 
throughout the year, females laded to deposit eggs until soil temperature increased Smr2 (1994) 
observed mass oviposition as a response to water immersion on Scutovertex nunutus (C L Koch. 
1836) The occurrence of matured eggs and spermatozoa on S mmutus during the who'e year 
mdteated operative oviposition triggered by suitable conditions (Smrz 1994) The egg and prelarva 
content of females of Steganacarus niagnus (Nicolet, 1855) varied in different soil and vegetation 
types (Webb & Elines 1979) Mitchell & Parkinson (1976) stated that egg maturation and larval 
development coincided with high microbial food reserves m the soil Under laboratory conditions, 
females of.? laevigatas putted more eggs on suitable diet green bark algae (Proloccocus vu u/is) 
(see Hubert etal 1998) 

Woodnng & Cook (1962) observed females of Scheloribales laevigatus deposit their eggs in 
the tissue of decaying grass, or apparently into anything soft These eggs are inserted very deeply 
The maximum of eggs found in observed female oviducts was 11 in studied meadows Observed 
maximum is similar to Woodring & Cook (1962) observation of females oviposition under laboratory 
conditions, they observed 12 eggs deposited at one time, the mean was 8 The maximum and mean 
of eggs are higher under laboratory conditions than ones observed in studied outdoors population 
Eggs found in females oviducts provide an indication of the potential for reproductive produc¬ 
tivity. but it is not know how many of these eggs are resorbed before oviposition (Luxton 1981b) 
Although eggs resorption was not observed on S laevigatus females (see Hubert & Snui 1998) 
There is little information about biology of S laevigatus juveniles The juveniles are burrowers, 
and will not survive if prevented from burrowing, they work in small groups and undermine patches 
of punkv debris, rather making long, thin tunnels (Woodring & Cook 1962) The juveniles success¬ 
fully survived in small boxes on green algae Proloccocus vindis, also (Hubert et al 1998) Al¬ 
though the laboratory conditions differs from the nature, the burrowing (alter Woodnng & Cook 
1962) probably will be life strategy in the nature conditions This strategy makes some problems 
with extraction of juveniles in Berlese-Tuligren tunnels 

The larvipary was observed in many onbatid species {Wallwork 1967, Luxton 1981b) On Stega¬ 
nacarus magmts egg and prelarva component showed variation between different vegetation 
types (Webb & Elmes 1979) There is no clear whether egg prelarva complement reflects nutrition or 
whether it is adaptation to different soil and litter types (Webb 1989) Scheloribates laevigatus 
showed only correlation of increasing number of larviparous females together to increasing number 
of females on observed meadows, except in November on plots Nr 3 and 4 Larvipary of S laevi¬ 
gatus might be some adaptation to choosing good condition for juveniles by females and shorten 
development period 

Adult are surface dwellers and feeders, the longevity of adults is ca 120 days at 25 °C (Woodring 
& Cook 1962) The life cycle from egg to adult takes from 45 to 115 days at the temperature ca 25 °C 
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(Clear 1952). or ca 64 days (Wood ring & Cook, 1962) under laboratory investigations S /aeviga¬ 
ins belong to species shown intermediate duration of life cycle (Luxon 1981b) Although the effect 
of temperature on development period of onbatid mites is studied by many authors (sec Lebrun 
1970, Webb 1977, Luxton 1981 b), it is hard to estimate the duration of the life cycles laeugatus in 
nature conditions in changing gradient of temperature and moisture Woodring & Cook (1962) 
suggested, more than one generation is initiated in a year (for S laevigalus 3 generation), the 
population may overwinter The observed population of5 laevigalus showed similar features The 
major ovipositton of S iaevigatus took place tn later autumn, although oviposition is possible 
during all season 
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Abstract Liocheles nigripes (Pocock, 1897) is compared to all other species of the genus Liocheles 
Sundevull. 1833 and first record for Indonesia and Malaysia is established. Key to species of the genus 
Liocheles is provided. First record of Hormiops davidovi Page. 1933 for Malaysia is established. 

Taxonomy, key, fauimtics, Scorpiones, Isehnuridae, Liocheles nigripes. Hormiops davidovi. Oriental 
region 


Hormiops davidovi Page, 1933 
(Figs 1-7, Tab. 1) 

Hormiops davidovi Page. 1933: 32; Page. 1936: 181; Fage. I944 : 71; Takashimu. 1945: 94; Vachon. 1974: 918: 
I.cwrcitco Monod. 1999: 343. 

Type locality. Poulo-Condore, dans la foret, sous les pierces. 

MsriJtiAL fcXAMisLD. W. Malaysia. Pahang f stale j, Tioman Island, W. slope of Ml. Kajang. 23 - 25.11. (988, leg. S. 
Bc£v4f &. V. Tichy, 2 males, 2 females, and I juv The specimens arc dry mounted and arc currently in the author's 
collection. 

Redescription. The total length is 28-38 mm. The habitus is shown in Fig. I . Measurements of the 
carapace, telson, segments of the metasoma and of the pedipalps, and numbers of pectmal teeth are 
given in Table 1. There are 5-7 pectinal teeth. For the position and distribution of trichobothria on 
the patella and chela (tibia) of pedipalps sec Figs 3-7. 

The color is uniformly brown, only the fclson is yellowish brown. 

The carapace lacks keels but is sparsely granulated and bears a straight median longitudinal 
groove. The large median eyes are situated on a slight elevation, and the two pairs oflateral eyes are 
placed very close to the anterior margin. 

The pedipalps lack dorsal and ventral keels, are densely covered by minute granules of nearly 
equal size, and are punctate. All segments of the pedipalps, and especially the chela, arc longer in 
the male than in the female (see Figs 1 and 2). 

The dorsal surface of the mesosoma lacks keels but is tubcrculate. In the anterior part of each 
mcsosomal segment is an irregularly delimited but bilaterally symmetrical, slightly elevated area that 
encompasses the entire width of the segment (Fig. I). The seventh segment of the mesosoma 
ventrally bears two furrows. 

The legs are lighter in color than the body, only the external surface of the femur and patella are 
black and bear keels composed of granules. 

The metasoma is very thin, sparsely setose, and its segments have rounded, smooth dorsolateral 
edges instead of keels. Only the third and fourth segments bear two symmetrical, pointed thorns on 
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Tab I Measurements in millimeters of Honmops damlvvi Page and Lu>ilwle\ mgripes (Tocock) Line denoted 
pcctmal teeth" contains numbers of both left and right teeth separated by a colon 



Hornuops 

Honmops 

Liaihe/es 

Liothe/es 


davidovt 

davidoVi 

m gripes 

mgripes 


male 

female 

male 

tcinulc 

Total length 

29 3 

29 1 

49 1 

38 

Carapace length 

4 0 

3 9 

mmrmsm 

6 3 

width 

3 8 

4 0 


6 9 

Mctasoma length 

II 9 

10 7 

21 0 

15 4 

segment I length 

1 4 

1 4 

2 4 

1 8 

width 

0 9 

1 0 

1 8 

1 5 

segment II length 

2 0 

1 8 

2 8 

2 3 

width 

0 7 

0 8 

1 5 

1 2 

segment t!( length 

1 9 

1 5 

3 0 

2 3 

width 

0 7 

0 8 

1 5 

1 2 

segment IV' length 

2 3 

2 0 

3 5 

2 7 

width 

0 7 

0 8 

1 4 

1 2 

segment V Icnglh 

2 3 

2 0 

4 3 

3 0 

width 

0 6 

0 8 

1 4 

1 2 

tclson length 

1 9 

1 8 

4 6 

3 2 

Pedipaip 
lemur length 

5 8 

4 3 

7 6 

7 6 

width 

1 5 

1 6 

3 1 

3 1 

patella length 

5 2 

4 2 

7 9 

7 9 

width 

1 9 

2 1 

3 7 

3 7 

tibia length 

9 5 

8 1 

15 6 

15 6 

manus width 

2 2 

2 8 

5 4 

5 4 

movable finger length 

3 5 

3 3 

6 5 

6 5 

Pcctmal teeth 

6 6 

5 5 

9 8 

9 8 


the posterodors.nl surface The ventral surface of chiefly the second and firth segments is tubercu- 
latc, with keels and pronounced, pointed thorns The subaculear tooth is smooth and very sparsely 
setose 

Comments Page based Honmops daviJovi on three specimens (one male and two females) collect¬ 
ed by M C Dawydoff during II 1930 - IV1932 on Poulo-Condore Island (south Vietnam) and 
deposited in the Museum National d’Histoire Naturelle, Paris, France No other occurrence has so 
far been reported (Page. 1933 32, Lourenco & Monod, 1999 343), and the discovery of this species 
on Tioman Island can thus be deemed significant 

Liocheles nigripes (Pocock, 1897) 

(Figs 8-12, and 14, Table 1) 

Hoi munis nt^npes Pocock, 1897 117, Kracpclm, 1899 155, Pocock, 1900 80, Kracpclin 1913 163 Giltay 
1931 10 Fagc 1933 27. Cams, 1942 112, Page. 1944 72. Minnocci. 1974 37, Tikadcr A Bastawadc, 1983 
506 

Hoi min in hu’npex (sic) Tikadcr, 1987 35 

Lioclte/esmgnpex Takashnna, 1945 95. Kovafik. 1995 202. Kovahk. 1998 134 
Type locality India, Panch Mahals in Guzerat 
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Typc matkriai f.xavhnfd India I’anch Mahals in Gu/cral 1 female (immature) (holotypc) leg W A Willingcr 
Jloloiypc is in Ihc Drrlish Museum (Natural History) London England 

Amur iunai. mati-.riai i:xam|nei> Indonesia West Sumatra soulh hills above Padangpanjang 2-6 IV 1996 leg S 
Beevir I female (probably immature) W Malaysia Cameroon Highland Tanah Rata 20 24 11 1988 leg O 
Ou/ga & A Kudma 2 males I juv AH specimens arc in the author s collection 

Rr description The total length is 38^t9 1 mm Holotype (immature female) is 36 mm long The 
habitus is shown in Fig 14 Measurements of the carapace, telson. segments of the metasoma and 
ol the pedtpalps, and numbers of pectinal teeth arc given in Table 1 There are 8-9 (3><8. 1x9) 
pectinal teeth in the males and 6 in the females For the position and distribution of trichobothna on 
the patella and chela of pedtpalps see Figs 8-12 Position of trichobothrium em2 on the external 
surface of the patella is variable Trichobothna Et2-5 on the external surface of the chela are 
arranged in a straight row in the female, their position in the male is shown in Fig 11 

A color photo of the still-alive male is in Kovafik (1998 72) 

The color is uniformly black to blackish brown, only the telson is yellowish brown and the legs 
and cheltcerac are brown The carapace, mesosomal tcrgites, and dorsal surface of the legs may be 
slightly speckled 

The carapjice lacks keels but is densely punctated and bears a straight median longitudinal 
gioove The large median eyes are situated on a slight elevation, and the three pairs of lateral eyes 
are placed very close to the anterior margin 

The pedtpalps lack dorsal and ventral keels, are densely covered by minute granules of nearly 
equal size, and are punctate In contrast to the female, in males the fingers of the chela aie conspic¬ 
uously flexed (Fig II) 

The dorsal surface of the mesosoma lacks keels but is tuberculate In the anterior part of each 
mesosomal segment is an irregularly delimited but bilaterally symmetrical, slightly elevated area that 
encompasses the entire width of the segment (Fig 14) The seventh segment of the mesosoma is 
ventrally punctate, without keels or furrows 

The metasomal segments are sparsely setose and finely punctate, with smooth and rounded 
doisal and lateral margins rather than keels Only the third and fourth segments bear two symmet¬ 
rical, pointed thorns on the posterodorsal surface The ventral surface of chiefly the second and 
icss so ofthe fi Ah segments is tuberculate, with keels and pronounced, pointed thorns The subacu- 
lear tooth is smooth and very sparsely setose 

ArrrNims The described features distinguish Liocheles nignpes from all other species of the 
genus Liocheles They arc recounted in the key below 

[.iodides mgripes is most closely related to L i vaigiensis and L karschu, which however reach 
larger size and arc easily recognized by the position of trichobothna on the external surface of tibia 
ol pedipalps (Figs 11 and 13) 

Comments Sundewall ( 1 833) described the genus Liocheles as a subgenus with the type species 
Scorpio austiulcviiae Fabricms, 1775 C L Koch (1837) described the genus Ischnurus with the 
type species Sisyphus (lapsus calamiJ (= Ischnurus) complanatus C L Koch, 1837 (- Liocheles 
ausna/asiae Fabricius, 1775) Even recent publications often incorrectly use the generic name 
Hoi mums erected by Thorell (1876) with the type species Ischnurus caiuhcula L Koch. 1867 (- 
Liocheles xscugiensts (Gervais, 1844)) 

The genus Liocheles occurs from India to Australia The northern limit of distribution is soulh 
China and Korea (Kovahk 1998 1334-134) The type species£ austrolasiac is present throughout 
the geographic range of the genus and in most locales is the most commonly encountered scorpion 
species 

Liocheles nignpes is based on an immature female from India (Pocock 1897 117) Fage (1944 
72) recorted this species from Laos and Vietnam, for which reason its occurrence is predicted also in 


60 








Myanmar, Cambodia, and Thailand (Kovafi'k 1995 202) The large area of its distribution is evi¬ 
denced by the record in Indonesia and Malaysia 


Key to Liocheles species 

1 Patella ot pcdipa'ps with 5 ventral tnehobothna (fig 8 in Franckc & Lourcn?o, 1991 202) 

L pcuta Franckc & Lourcnfo. 1991 
Paiclla of pcdipalps with 3 ventral tnehobothna (Fig 9) 2 

2 Chela ol pcdipalps with 5 Eb and Esb tnehobothna (Fig II) (terminology of (nchobotlma after Vjehon, 

1974) 5 

Chela of pcdipalps with 4 Eb and Esb tnehobothna Fifth trichobolhnum is displaced toward the middle, like 
hst tnehobothna (Fig 13) 3 

3 Manus of male very narrow and long Chela length to width ratio higher than 4 8 

L Jonyimanus Locket, 1995 

Manus ot male not as narrow Chela length to width ratio lower than 4 7 4 

4 Largest species of the genus Carapace length up to 13 6 mm, pcctmal teeth 7-12 (usually 9—1 2 ). the three 
tnehobothna on chela (dst, dsb. and db) in a smooth, shining, continuous sulcus 

L karschu (Kcyscrling, 1885) 

Carapace length 6 6-118 mm, pcctwaJ teeth 5-10 (usually 6-9), t he three tnehobothna ori chela (dst. dsb. 
and db) on an irregular and granulated surface or rarely on smooth, shining, continuous surface 

/, uaigienscs (Gcrvais. 1843) 

5 Tola! length of adults 22 36 mm The color is uniformly brown to yellowish brown 

L australasiae (Fabricius. 1775) 

Total length of adults 38 (probably immature female) 49 I mm The color is umlormly black to blackish 
brown L mgripes (Pocock. 1897) 
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Abstract. The stibgcnus Brachiaphodius (genus Aphodius llligcr. 1798) species from the Palacarctic and 
the Oriental regions arc revised. In addition to the eight currently known species, the following four new 
species arc recognised: Aphodius ( Brachiaphodius ) ahrensi sp. n. from Nepal, A. (R) jendeki sp. n. from 
Burma and Yunnan. A. (B) wahao sp. n. from Yunnan, and A. (B.) yuan Sp. n. from Yunnan and Vietnam. 
The following new synonyms arc proposed: Bulthasarianm Pauiian, 1934 is a junior synonym of 
Brachiaphodius Kosliantschikov, 1913. Aphodius fruhstorferi Pclrovitz. 1970 is a junior synonym of A. 
{Brachiaphodius) pilifer Pauiian. 1934 and A. gregori Balthasar. 1941 is a junior synonym of A. <B.) pilosus 
Harold, 1874. Lcctotypcs arc designated for A. (B ) babori Balthasar, 1938. A. (R ) pilifer and A. (B.) 
pilosus Male genitalia and epiphaiyngcs of all the species studied (except for A. (B.) ahrensi sp. n. and A. 

(H.) ntubpai Masumoto. 1991, resp.) arc figured. The palacarctic and oriental Brachiaphodius species arc 
keyed A. (fi.) ptli/er is recorded for the first time from Laos and Burma. A. (8.) ruubpai Masumoto. 1991 
is new to China (Yunnan). A. (B.) namiensls Pclrovitz. 1963 is new to the province of Meghalaya (India) 
and A. (B.) pilosus new to the province of Uttar Pradesh (India). The taxonomic status of Brachiuphodius 
and Stnapiiodlus Cervenka, 1994 is briefly discussed. 

Taxonomy, new species, synonymy, lectotype designation, key, distribution, Scarabucidue, 
Aphodius, Brachiaphodius. Palacarctic region. Oriental region 

INTRODUCTION 

The submenus Brachiaphodius was erected by Koshantschikov (1913) for Aphodius pilosus de¬ 
scribed by Harold (1874) from “Hindostan". In the same year Schmidt (1913: 135) described the 
subgenus Tnchapltodius with the type specie s Aphodius humilis Roth, 1851, a widespread species 
in the Afrotropical region. In the excellent monograph by Schmidt (1922) the subgenus Trichapho- 
ditts covered twenty species including A. pilosus. In both mentioned studies by Schmidt (1913, 
1922) the name Brachiuphodius is unfortunately omitted. The error is accepted by all the next 
authors (e. g. Pauiian 1934,1945, Balthasar. 1938,1964. Petrovitz 1963, !976.Stebnicka 1986; cf. also 
Masumoto, Dellacasa& Kiuchi 1990) till Dellacasa(1988). In addition, Pauiian (1934) erected the 
subgenus Balthasarianus for Aphodius pilifer Pauiian, 1934 described from Tonkin. In the world 
catalogue by Dellacasa (1988) the subgenus Balthasarianus comprised eleven valid species. Del- 
lacasa (1988) is herewith the first author registering the name Brachiaphodius over again, but with 
only a question mark within the framework of the s u bgen ti s Bahh a so rian i is. probably because he 
had no possibility to study Harold’s type of Aphodius pilosus. Due to kind help of Yves Cambefort 
1 had an opportunity to study the type (female) kept in the collection of R. Oberthiir (MNHN). 
Based on the present study of this type specimen and material of all so far described “ Bahhasari- 
anus" species from the Palacarctic and the Oriental regions, I assume the Brachiaphodius to be a 
valid subgenus of the gems Aphodius Illiger, 1798 (see also Discussion), with the name Balfhasari- 
amts as a junior synonym. 


65 



Thus the Brachiaphodius comprises twelve species occurring in the area studied including foui 
new species described below (Fig 52) One species, Aphodnts sinuatus Harold, 1860 listed in 
Dellacasa (1988) as Ballhasariamis, and three further species (Aphodnts phi/hptnensis and A 
yunnanus) described by Cervcnka (1994). were classified in the same paper in a separate subgenus 
Smaphadius Cervcnka, 1994 and A chit\uinensisShoo\inecsxers ct Van den llcuvel, 1999) Three 
dfrotropica! species (Aphodius aureopdosus Boucomont, 1930, A ennaceus Balthasar, 1935, A 
/eanneh Paulian, 1938) probably also belonging to the subgenus Brachiaphodius were not studied 
by the author 


MATERIAL AND METHODS 

Moulhparts Ol al least llircc specimens, if available, of each species studied, were disscclcd for examination ot 
cpipliarvngcal slruclurcs The disscclcd moulhparts were mounted in the Liquidc dc Swann on permanent slides 
and examined with stereoscopic microscope Mcopta All ihc permanent slides arc deposited in DKCP Illustr# 
lions oJ cpiphnryngcs were provided by means of ihc Provis AX70 (Olympus) microscope with digital image 
processing capability using Micro Image (Olympus) software Morphological terminology concerning cpipharyn 
gcal structures was adopted from Dcllacasa (1983) 

The following codes (alter Arncit el a! 1993) identify ihc collections housing ihc material examined 
AUCC Czech Republic, (L'cskc BudSjovtcc, AlcS Bczd£k collection. 

PAC'D Germany, Dresden. Dirk Ahrens collection, 

DriC Germany, Ebcrswaldc-Ftnow, Deutsches Eniomologischcs Insiitut (1. Behne), 

DKCP - Czech Republic. Praha, David Krai collection. 

JSCP - Czech Republic, Praha. Jan Schneider collection, 

LMCT Czech Republic, Tyncc nad Labem, Ladislav Mend collection, 

HN1IM - Hungary. Budapest. Ilunganan Natural History Museum (O Mcrkl, G S/cl), 

MHNG Switzerland. Geneve, Museum d’Histoirc naturcllc (t Lobl), 

MNIIN France Paris, Museum national d’Histoirc naturcllc (Y Cambclort), 

NUMB Switzerland, Basel, Naturliistonschcs Museum (M Brancucci), 

NMPC Czech Republic. Praha National Museum (Natural History) (J Jclinck), 

RCCP Czech Republic. Praha. Radek Ccrvcnka collection. 

SMTD Germany, Dresden. Staathch.es Museum Fur Tierkunde (D Ahrens). 

ZMAS - Russia St Petersburg, Zoological Museum, Academy of Sciences (B M Kataev. M G Volkovich), 
ZMHB Germany. Berlin, Museum fur Naturkundc dcr Humboldt Umvcrslitat (F Hteke, M L'hlig) 

Specimens of the newly described species arc provided with one red printed label "(Name of a taxon] sp n , 
HOLOTYPUS. ALLOTYPUS or PARATYPUS with No. [male or female mark] David Krai del 1997" In the 
ease of Icctotypc and/or paralcclotypc designation, each specimen bears a red printed label "(Name of a taxon | 
LEGTOTYPUS or PARALECTOTYPUS with No, (male or female mark) David Krai design 1997" Exact label 
data are cited tor the material, separate labels arc indicated by slashes (!) Author’s remarks and complementations 
arc tound m square brackets, (pj - preceding data within quotation are printed, (hj - the same but handwritten. MS 
manuscript. HT holotype, AT - allotype. PT - paratype, x/y - number of males / number of lemalcs 


TAXONOMIC PART 
Brachiaphodius Koshantschikov, 1913 

Biaihiuphmhus Koshunisclukov. 1913 200-201. figs 20-22. Dcllacasa. 1988 294. 371 

/Salthastuiunin Paulian, 1934 III. 1942 81. 1945 147, 164. Balthasar. 1943 109. 1964 22, J73-I74 
Endrodi, I960 145. 1964 6, 49, 147-148. Dcllacasa, 1988 287, 371 (type species Aphodius pdt/er Paulian, 
1934 by monotypy), syn. n. 

Tvri sfgcies Aphodius pilosus (by monotypy) 

Ri DLSCRiPTtov Oblong, medium sized (6 0-9 3 mm) and moderately convex, uniformly brown col¬ 
oured species Dorsal surface setaceous, moderately shining, punctation relatively regular, coarse 
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urn! dense I lead almost semicircular, anterior clypeal margin straight or only very shallowly emnr- 
ginate, each side of emargination broadly rounded (Figs 46.47), dorsal surface only very slightly 
convex at middle Frontoclypeal and genal sutural lines slightly indicated, entirely absent from 
tubercles Clypeal and genal margins nmmed Epipharynx slightly sclerotized, only apotonna and 
ptemotorma visibly sclerotized in most species Anterior margin smooth, absent from notches, 
laterally either with weakly expressed lobes or straight, medial lobus absent Epitorma not distinctly 
bordered, setaceous except for basal part Anterior margin medially with dense row of long, robust 
setae confused laterally with those of acroparia Chactopana with row of 19-48 long, robust setae 
Chaetopedium with row' of 5-19 long, robust setae Acanthoparia and acroparia covered densely 
with setae of different lengths Apophoba and ipophoba covered with numerous thin and short 
setae Nesutiti with U- or V-shaped, single or double row- of densely spaced sensilla 

Pronotum with distinctly emarginate posterior angle, anterior and postertor margins absent from 
run, lateral margin rimmed except for anterior angle, length of ran in posterior emargination variable 
Scutcllum small, triangulate Macropterous Antenor margin of profemur m both sexes with distinct, 
sharp denticle situated approximately in apical third of femur length (Figs 50,51) Protibia in male 
considerably long and slim, rather bent ventromedially, with three sharp, almost rectangular exter¬ 
nal teeth, terminal spur plump, apically truncate, medioapically pointed, ventromedial edge in both 
sexes absent from denticles, with only row of considerably long, erect setae (Fig 50) Apical margin 
and two well expressed carmae of meso- and mctatibia fimbriate with setae strongly unequal m 
length Inferior terminal spur of mesolibia in male absent Claws moderately curved Aedeagtis in all 
known species relatively uniformly shaped, slim, laterally flattened, phallobasis ventrally absent 
from longitudinal membranous strip, in some species considerably long (almost four times longer 
than paramere), parnmerc ventrally setaceous, in some species with more or less expressed teeth 

Aphodius ( Brachiaphodius ) ahrensi sp. n. 

(Figs 13-15) 

A/fhudius (Balthazar tunus) frusthorftn Ahrens & Slcbmcka 1997 8 , figs II 15 

Tm mmirul Holotypc (male) labelled NLPAL HIMALAYA Annapurna Mis leg Ahrens 1993 I Bireihanti 
Modi Khola 17 6 900m [pf in DACD 

Description Male (holotype) Body length 6 7 mm Oblong, moderately convex, dorsal surface 
shining, except for head with very fine microrcticulation, bearing pale, yellowish brown, recumbent 
setae, oriented posteriorly Colour brown to piceous, antenna, mouthparts and extremities rather 
lighter 

Head large, almost semicircular, only very slightly convex at middle Anterior margin ofelypeus 
almost mincate, slightly upturned, side broadly regularly rounded, not scparaied from gena Clypeal 
and genal margin distinctly rimmed Gena regularly rounded, distinctly exceeding eye Frontoclypeal 
and genal sutural lines slightly indicated, tubercles entirely absent Punctation simple, consisting of 
coarse, deeply impressed, densely and almost regularly distributed punctures, separated by approx¬ 
imately I 5-2 their diameter 

Fpipharynx (see Ahrens & Stebmcka 1997 9. fig 13) Antenor margin laterally with weakly 
expressed lobes, medially straight, medial lobus absent, lateral margins approximately regularly 
rounded along whole its length Only apotonna and ptemotorma visibly sclerotized, cpitonna and 
propleginatium not distinctly bordered Epitonna absent from medial group of setae, almost whole 
(except for basal part) covered with numerous microtrichiac Anterior margin medially with dense 
row of long, robust setae becoming shorter and sparser laterally and confused with those of ac¬ 
roparia Chactopana with row of 21 -22 long, robust setae Chaetopedium with row of 13 long. 


67 



robust setae Acanthoparia and acroparia with numerous setae, those being at acanthopana dis 
tinctly shorter Apophoba and ipohoba covered with numerous thin and short setae Nesium with 
double row of irregularly and densely spaced sensilla 

Pronotuin transversal, scarcely narrowed anteriorly, anterior angle rounded, slightly projecting 
anteriorly, side regularly broadly rounded toward shallowly but distinctly emarginate posterior 
angle, basal margin slightly projecting posteriorly, with weak sinuation each side Anterior and 
posterior margins absent from nm, lateral margin distinctly rimmed, except for anterior angle, rim 
posteriorly reaching approximately to half of emargmation of posterior angle Punctation similar 
but rather coarser than that on head Lateral run and basal margin with row of dense, short, poste¬ 
riorly bent setae 

Scutelium triangulate, distinctly longer than wide, with several punctures 
Elytron short, ratio length to width of elytra combined =1 1 25, widest approximately at middle, 
humerus in dorsal aspect finely denticulate Striae narrow, moderately deeply impressed, strial 
punctures distinctly crenatmg interval margins, regularly distributed, separated by approximately 
I 5 their diameter Striae 1 and 10 completely developed, joining apically, striae 2 8 not joined 
posteriorly, striae 2-5 and 8-9 only very slightly shortened apically, striae 6-7 distinctly shortened, 
reaching approximately to 0 8 of clytral length, striae 6-7 shortened before humerus, stria 8 short¬ 
ened basally, reaching almost 0 3 ofelytral length Intervals almost flat, except for narrow, distinctly 
convex, apically angustate sutural interval, intervals 2-8 discally approximately of the same width, 
punctation dense, coarse, rather irregular 
Macropterous 

Metastemal plate longer than wide, ilat, shiny, absent from microrcticulation, longitudinal line 
present, punctation moderately impressed, irregular and sparse, marginally with row of dense 
punctures bearing long semicrect setae 

All femora coarsely, sparsely and rather irregularly punctate, each puncture bearing long sem- 
lerect seta, anterior margin ofprofemur with distinct sharp denticle situated approximately in apical 
third of femur length Protibia long and slim, rather bent ventromedially, with three sharp, almost 
rectangular external teeth and with row of 11 external denticles in basal two thirds, ventromedial 
edge absent from denticles, only with row of considerably long, erect setae, terminal spur short¬ 
ened, plump, scarcely longer than wide, apically truncate, mcdioapically pointed Apical margin 
and two well expressed carinac of meso- and metatibia fimbriate with setae strongly unequal in 
length Basimcsotarsomcrc distinctly longer than superior terminal spur, inferior terminal spur ab- 
senl Basunetdtarsomere equal to superior terminal spur and distinctly longer than next three tar- 
someres combined Claws moderately curved 

Ventrites nearly alutaceous, finely shagreened, setaceous, setae double in size, consisting of 
dense, shorter, recumbent setae and transversal row of several long, regularly distributed setae 
Aedeogus (Figs 13-15) Phallobasis relativelly short, only little longer than paramere, parnmere 
absent Irom ventral teeth 
Female unknown 

Du n;Ki:>ri\i. diagnosis Aphodnts (Brachiaphodius) ahrensi sp n is so far the only known Bra- 
chiaphodnts species with microreticulated dorsal surface and short elytron For differentiation 
from other species studied see the key below 

Name derivation Patronymic, named in honour of my friend Dirk Ahrens (DACD), excellent stu 
dent in Scricim and collector of the new species 
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Aphodius ( Brachiaphodws ) babon Balthasar, 1938 

(Figs 1,16-18,46) 

Aphndtm {lialthaunmints) babon Balthasar 1938 8 10 1964 174 175 fig 58 Masumoio 1977 3 tig 4 pi 
I 7 DcIIjcisi 1988 94 371 

Tvr i -1 <k auty China Nttou - Tatsicnlu [= Kangding], Prov Szctscliwan [- Sichuan] (Balthasar 
1938) 

T\rr mattri-u ixAvusro t-cctoiypc (male) and paralcctotypcs No I (male) and Nos 2 3 (females) by preseni 
design tlion labelled Niton Tat.sicnlu [- Kangdmg] Szechuan China [p] / Typus [p red labclf / Tnelnpliodius 
bibori n sp (liiltlmars MS| all in NMPC 

Auuitionai MAURIAL rxAMiNCO China pr Sichuan fcmci Ml 1000 m 4 20 5 198') 4/1 in L)KCI’ 2/0 in NUMB 
Chun W Sichuan I03°36 N 31*01) E (Juan Xian ca 1000 m 18 1990 1/0 in DKCI* Sichuin prov 27 VI 
3 VII 1991 Li?ipmg env near Shtmtan 200 km SW ol Ya an I'I in DKCP 

Di \o\ostic charactcrs Body length 7 4 7 8 mm Dorsal surface without microreticulation Gena 
regularly rounded, only inconspicuously exceeding eye (Fig 46) Dorsal surface of head and pro 
notum almost regularly, coarsely and sparsely punctate, punctures separated by ) -1 5 their diamc 
ters Fmarginalion ot posterior pronotal angle rimmed only in distal half Elytron long, ratio length 
to w ldth ol elytra combined - 1 I 44-1 46. humerus in dorsal aspect absent from denude, stria S 
distinctly shortened basally, reaching approximately 0 7 of dytral length, intervals 2 4 discally 
approximately of the same width Terminal protibial spur in male plump, approximately as wide as 
long Basimetatarsomere considerably longer than superior terminal spur (reaching approximately 
0 7 ol length of basimetatarsomere) and distinctly longer than next three tarsomeres combined 
Epipharynx (I ig 1) Anterior margin laterally with only weakly expressed lobes medially straight 
medial lobus absent Lateral margins in distal half nearly straight 

Basal parts (epitonna proplegmatium, apotorma and ptemotorma)only weakly sclerotized Area 
ol epitonna broadly triangulate, both cpitorma and proplegmatium not distinctly rimed Epitonna 
medially with 4 7 robust setae, in distal half and laterally covered with numerous microtnchiae 
Anterior margin medially with dense row- of long, robust setae becoming shorter laterally and 
contused with those at acroparia Chaetoparia with row of 20-26 long, robust setae Chaetopedium 
covered with short row of 5-7 long robust setae and numerous microtnchiae Acnnthopana and 
lobes of acroparia with numerous long, thin setae becoming gradually shorter posteriorly Apo 
phoba and ipophoba covered with numerous thin and short setae Ncsium with V-shaped, very- 
dense row of scnsitla 

Aedeagus (Figs 16 18) Phallobasis considerably long, about three times longer than paramere 
paramere ventrally with weak denticle in basal half 

Distribution China Sichuan (Balthasar 1964) records from Taiwan (.Masumoto 1977) likely con¬ 
cern A {B ) taiwanicus 


Aphodiu't (Brachiaphodius) eccoptus Bates, 1889 
(Figs 2.19-21) 

Aplwdms (Uoptu\ Bile* 1889 297 

Aphothu) {Balthasananui) iicoptu' Masumoio Dcllucaso & Kiuchi 1990 150 Masumoio 1994 370 pi 
66 30 

Aphodius (Atrosuts) houhiuuus Matsumura 1934 65 Balthasar 1964 135 Dcllacasa 1988 149 363 (type 
iocitily Mmokuchi Shinano JJapin) syn by Masumoio Dcllacasa & Kiuchi 1990 150) 

Tvn locaiity Nikko, Japan (Bates 1889) 
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Mviikim rxAMiNTD Japan Nippon MOycn Env dc Tokio cl Alpcs dc Niko J llarmand 1901. I/I mDKCP. 2f 
spec in MNHN Karm/awa 27 Sept 1907 9 spec in MNHN, Kumanotaira pr Kaiui/awa, Japon . 12 7 1908, 
I dnic Gallois, I spec in MNHN Japan, F.lc 1910. Ed me Gallois I spec in MNHN, Iwaic Nippon. H Yamamoto 

5 1936 I U in DKCP 0'2 in MHNG Aizu. Japan. 3 6 1948 Y Kurosawa leg . U0 in DKCP. 2/0 in IIMIM Ai/u 
20 VII 1949, N Japan. 2/0 in IINIIO. Kaluga Hills Nara. Japan. 18 5 1951. 0/1 in HNIIM. Iwaic coll Tcs.ir. I . 1 
3 in VfHNCi Japan Kami Rodi 2/3 in NMPC, Karuixawa. Japan, coll Tesaf. I spec in MNHN 

Diagnostic a iarac ti ns Body length 8 6 9 3 mm Dorsal surface with fine microreticulation Gena 
m male almost rectangular, m female regularly rounded, distinctly exceeding eye Dorsal surface ot 
head and pronotum rather irregularly, finely and sparsely punctate, punctures separated by approx¬ 
imately 2 4 their diameters Emargination of posterior pronotal angle rimmed only distally Elytron 
long, ratio length to width of elytra combined = I I 50-1 53, humerus in dorsal aspect absent from 
denticle, stria 8 only inconspicuously shortened basally, intervals 2-4 discally approximately ol the 
same width Terminal protibial spur m male plump, distinctly longer than wide Basimetatarsomere 
equal to superior terminal spur and hardly longer than next three tarsomeres combined 

F.pipharynx (Fig 2) Anterior margin almost straight, lateral and medial lobes not expressed, 
lateral margins approximately regularly rounded along its whole length Basal parts (cpitormu, 
proplegmatium, apotorma and pternoiorma) only weakly sclerotized Area of cpitorma broadly 
triangulate, not reaching anterior margin, both epitorma and proplegmatium not distinctly bot- 
dered Epitorma absent from medial group of setae, in distal two thirds and laterally covered with 
numerous microtrichiae Anterior margin medially with dense row of long, robust setae becoming 
shorter laterally and confused with those at acroparia Chaetoparia with row of 30-41 long, robust 
setae Chaetopedium covered with short row of 9-14 long, robust setae and numerous microtrichi¬ 
ae Acanthopana and lobes of acroparia with numerous long, thin setae becoming gradually short¬ 
er posteriorly Apophoba and ipophoba covered with numerous thin and short setae Nesium with 
Y-shaped, very dense row of sensilla 

Aedeagus (Figs 19-21) Phallobasis short, only hardly longer than parantere Parumcre basally 
absent from teeth 

Distribution Japan (Masumoto 1994, Masumoto, Dcllacasa& Kiuchi 1990, Matsumura 1934) 

Ri mark The species was synonymized by Schmidt (1 922) with A (/J )piloKus and this incorrect 
action was accepted in the next papers dealing with these two taxa (e g . Mnva 1931, Nomuui & 
Nakane1951. Balthasar 1964, Masumoto 1977. Dellacasn 1988) Only recenrly Masumoto. Dellacasa 

6 Kiuchi {1990) and Masumoto (1994) indicated that it concerns two different species This opinion 
is confirmed after studying the type of/I pilosus by the present author (see diagnostic characters 
ol both species and the key below). 

Aphodius ( Ilrachiaphodius) jendeki sp, n. 

(Figs 3,22-24,48) 

T\ 11 MATutnt Hoknype (male), allotype (female), ami paratypes Nos l 19 (males). Nos 29 34 (females), labelled 
•CH. Yunnan 14 21 6|I9|93. 100km W ol Baoshan. GA0LIGONGSHAN NAT KBS |pf. paratypes Nos 35- 
IS (males). Nos 49 60 (tcmalcs). labelled *'W YUNNAN. 2200-2500 m, 24 57N 98 451 . R 16 5 1995 GAO 
LIGONSIIAN mis (p|", paratypes Nos 61 123 (males), Nos 124 228 (females), labelled •'China. YUNNAN 
2 ft 28/5 1995. CiAOl IGONGSHAN mis , 90 km W ol Baosban fpf'\ paratypes No 229. 230 (males) No 231 
(lemale). labelled ‘ Nl- Burma l~ Myanmar], Kambam. 7000 H. K Malaise [lgi ] fpj. 25 27/4 1934 [hf 
paraiype No 232 (male) labelled ”NE Burma. Kambam, 7000 It, K Malaise [lyt j |p|. 3-7/5 1934 (h) paratype 
No 233 (male) labelled "Nl: Burma. Kambam, 7000 tt. R Malaise [Igl 1 |pj, 12/5 1934 |h]”. paraiype No 234 
(female) labelled “NT Burma Kambam, 7000 It. R Malaise flgt | |p|. 28/5 1934 (hf. paratype No 23s (male), 
labelled 'Nl. Burma Kambaili. 2000 m. R Malaise flgt ] |p|, 12 5 1934 |h|” paraiype No 236 (lemale). labelled 
NL Burma. Kambaili. 2 lK)Om. R Malaise (Igl ) [p], 9ft 1934 |h|" Hololypc. allotype and paralvpcs Nos I 16. 
30 34. 35 48 49 60 65 122 134 229 in DKCP. paratypes Nos 123. 124 128 in ABCC. paraiype Nos 61 64. 
130-133 m MHNG paratypes 17-29 in RCCP 


72 




Fij!N ‘> 12 Epipliniyn\ \fhmBin [Biaclnaphodim) nvthao sp n (PT No h i’»i. j (Hi imiunilnoi Ytasumoio 
(Thailand. Soppong) (10). 4 (H ) u/< n> *>p n ill V) III). .1 (SinaphtHiius) u/niuinii' i crvcnka (PI Yunnan. 
Jinghong) (12). Sculc bur -1) 3 mm 




Di scription Body length 6 9-7 6 mm (HT - 7 1 mm, AT - 7 4 mm) Oblong, moderately convex, 
dorsal surface with microreticulation, moderately shining, bearing pale, yellowish brown recum¬ 
bent setae, oriented posteriorly Colour brown to piceous, antennae, mouth parts and extremities, 
and in some specimens also pronotum rather lighter 

Male Head large, almost semicircular, only very slightly convex at middle Anterior margin of 
clypeus almost truncate, side broadly, regularly rounded, not separated by smuation from gena 
Clypeal and gena) margins distinctly rimmed Gena regularly rounded, distinctly exceeding eye 
Frontoclypeal sutural line distinct, genal sutural line obsolete, tubercles entirely absent Punctation 
simple, consisting of coarse, deeply impressed, densely and almost regularly distributed punctures, 
separated by approximately 1 -2 their diameters 

Bpipharynx (Fig 3) Anterior margin almost straight, lateral and medial lobe not expressed, lateral 
margins approximately regularly rounded along whole its length Only apotorma and ptemotorma 
visibly sclerotized, epitorma and proplegmatium not distinctly bordered Bpitorma absent from 
medial group of setae, in distal two thirds and laterally covered with numerous microtrichiae 
Anterior margin medially with dense row of long, robust setae becoming shorter laterally and 
confused with those at acropana Chaetoparia with row of 39-48 long, robust setae Chaetopedium 
with irregular double row of 8-12 short, robust setae and numerous microtrichiae Acanlhopana 
and lobes of acroparia with numerous long, thin setae becoming gradually shorter posteriorly 
Apophoba and lpophoba covered with numerous thin and short setae Nesium with shallowly U- 
shaped. very dense row of sensilla 

Pronotum transversal, scarcely narrowed anteriorly, anterior angle rounded, slightly projecting 
anteriorly, side regularly broadly rounded to shallowly but distinctly emarginatc posterior angle, 
basal margin slightly projecting posteriorly, with weak smuation each side Anterior and posterior 
margins without nm. lateral margin distinctly rimmed, except for anterior angle, rim posteriorly 
i caching to approximately half of emargination of posterior angle Punctation the same as on head 
Lateral rim and basal margin with dense pale row ofposterolaterally bent setae 
Scutellum triangulate, distinctly longer than wide, with several punctures 
lilytron long, ratio length to width of elytra combined = 1 1 46-1 50, widest approximately at 
middle, humerus absent from denticle Striae narrow, moderately deeply impressed, stria! punctures 
distinctly crenatmg interval margins, regularly densely distributed, separated by approximately 
once their diameter Striae I and 10 completely developed joining apically, striae 2-9 not joined 
posteriorly, striae 2-5 and 9 only very slightly shortened apically. striae 6 8 distinctly shortened, 
reaching approximately 0 8 of elytra! length, stnac 6-7 shortened before humerus, stria 8 shortened 
basaliy almost to 0 3 of clytral length Intervals almost Hat. except for narrow, distinctly convex, 
apically angustatc sutural interval, intervals 2,4,6 and 8 distinctly wider discally than intervals 3,5 
and 7. punctation approximately the same as on head and pronotum 
Macropterous 

Metasterna! plate longer than wide, fiat, shiny, with fine microreticulation, longitudinal line 
entirely absent (only dark shade shown cndocarina), punctauon consisting of fine, shallow and 
considerably irregular punctures medially and row of dense, fine rather regularly spaced punctures 
marginally, each puncture medially with shorter, recumbent seta, each puncture marginally with 
relatively longer semierect seta 

All femora sparsely, coarsely and rather irregularly punctate, each puncture bearing long, sem- 
icrect seta, anterior margin of profemur with distinct sharp denticle in approximately apical third of 
femur length Protibia long and slender, rather bent ventromedially, with three sharp, almost rectan 
gular external teeth and with row of 9-11 external denticles m basal two thirds, ventromedial edge 
without denticles, only with row of considerably long, erect setae, terminal spur plump, shortened. 
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approximately as wide as long (Fig 48). apically truncate, medioapically pointed Apical margin and 
two well expressed transversal cannac ofmeso- and metatibia fimbriate with setae strongly unequal 
m length Basiinesotarsomere distinctly longer than superior terminal spur, inferior terminal spur 
absent Basimelatarsomere longer than superior terminal spur and approximately equal to next three 
t.trsomeres combined Claws moderately curved 

Vcntntes nearly alutaceous, finely shagrccncd, setaceous except for medial longitudinal band, 
setation double in size, consisting of dense shorter, recumbent setae and transversal row of several 
long, aproximately regularly distributed setae 

Acdeagus (Figs 22-24) Phallobasis considerably long, nearly three times longer than paramere, 
paramere absent from ventral denticle, in lateral aspect curved ventrally 

Female differs from male by the following characters profemoral denticle weakly developed, 
protibia shorter and wider, not distinctly bent vcntromedially, with slender and apically pointed 
terminal spur, inferior terminal spur of mesotibia present, reaching approximately half of basuncso- 
tarsomere 

l)im:«i:sTtAi. diagnosis Aphadtu? {Brachiaphodius)jendekt sp n is habitually most similar to A 
(8 ) pi!os us Both species exert the following identical diagnostic characters dorsal surface micro- 
reticulated, elytron long, humerus absent from denticle, but the new species differs from A (8 ) 
pilasus in having elytral intervals 2 and 4 discallv wider than interval 3. terminal protibial spur in 
male approximately as wade as long (Fig 48), and paramere in lateral aspect straight (Fig 33) For 
differentiation from the other species studied see the key below' 

Cot.i.LCTiON circumstances The specimens originating from the Gaoligonshan Mts were collected 
from horse dung on pathways in deciduous forest 

Name derivation Patronymic, named in honour of my friend Eduard Jendek (Bratislava, Slovakia), 
excellent student in Buprcstidae. especially in the genus Agrt/us 

Aphoiliu v ( Hrachiaphodius) nainiensis Petrovitz, 1963 
(Figs 4,25-27) 

Aphodut\ [Bulthuuirwnus) miiuicnis Pcliovilz, 1963 631-632. Dcllncasn, 1988 233, 371. Stcbnicka 1989 6 
17 Ill’s 19-21 Ahrens & Stcbnicka 1997 8, 10. tig 16 

Type locality Indien, Naim Tal, BhimTal (Petrovitz 1963) 

T>rE MAikKiAi. EXAMINED “Naim Tat India. Bhim Tal. 609 m, VIII 1961. leg G Schcrcr |p) / Paratypus |rcd p| / Aph 
(Balihasarianus) nainiensis n sp Pctrovuz (red p)", 2/3 in MHNO 

Additional ma7PRML examinpd India, Meghalaya: India bor or. Meghalaya. W Garo Hills, Nokrck Naf Park 
25°29 5*N 90"1 9 5T, 1100 m. 9 -175 1996. B Jcndck & O SauSa Igt . 1/2 in RCCP 0/| in DKCP. Ultar 
Pradesh India UP. 1978, W Wittmcr / Bhimlal. 1400m. VI-VII. I/I in NUMB. India U P [Lfllar Pradesh) 
Gangani. 1250m, 13 20 6 1981, 1/0 in DKCP, 4 spec in NHMH, India - Ullar Pradesh north, Nanilal 
N.unilal | env. Bhimlal vill . 1400 1600 m. 6 10 8 1997. Jan Schneider Igi . I/I in DKCP. 8 spec in JSCP 
Nepal Ncpal-ltimalaya Anapuma-Mts . leg Ahrens 1993 / Syangc. 27 5 . Marsyangdi Khola, 1100m, 1/3 in 
DKCP 

Diagnostic characters Body length 6 0-6 5 mm Dorsal surface absent from microreticulation 
Gena regularly rounded, distinctly exceeding eye Dorsal surface of head and pronorum almost 
regularly, coarsely and densely punctate, punctures separated by approximately once their diame¬ 
ter Emargmation of posterior pronotal angle rimmed in approximately distal half Elytron short, ratio 
length to width of elytra combined = I I 23-1 25, humerus in dorsal aspect finely denticulate, stria 
8 distinctly shortened basal ly, reaching approximately 0 7 of elytral length, intervals 2 4 discally 
approximately of the same width Terminal protibial spur in male plump, longer than wide Basirnct- 
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Tigs 25 36 Paramcrcs Aphodiui ( Brachiapkodius) nanuensis Pctrovitz (Uttar Pradesh, Oangani) (25—27), .1 
(8 ) pi lifer Paulian (Vietnam, Sa Pa) (28 30). A (B) piloaus Harold (Nepal, Koshi) (31-33), A (//) imwamcw. 
Pctrovitz (Taiwan, I'cnchihu) (34 36) Dorsal aspect (25, 28, 31, 34), ventral aspect (26, 29, 32 35), lateral 
aspect (27, 30 33 36) 
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atarsomcre hardly longer than superior terminal spur and distinctly longer than next three tai- 
somcrcs combined 

Epipharynx (Fig 4) Anterior margin laterally with only very weakly expressed lobes, medially 
straight, medial lobus absent, lateral margins approximately regularly rounded along its whole 
length Only apotorma and pternotorma visibly sclerotizcd, epitorma and proplcgmatium not dis¬ 
tinctly bordered Epitorma absent from medial group of setae, in distal two thirds and laterally 
covered with numerous nucrotrichiac Anterior margin medially with considerably dense row of 
long, robust setae becoming sparser laterally and confused with those at acroparia Chaetopana 
with row of 28 36 long robust setae Chaetopedium with short row of 8-12 long, robust setae, and 
sparse, very fine microtrichiac Acanthoparia and lobes of acroparia with numerous long thin setae 
becoming gradually shorter posteriorly Apophoba and ipophoba covered with numerous thin and 
short setae Ncsnim with shallowly U-shapcd, very dense row of scnsilla 

Aedeagus (Figs 25 27) Phallobasis considerably long, approximately two times longei than 
paramerc, paramere vcntrally distinctly denticulate 

Distribution India Uttar Pradesh (Stebnicka 1989), Nepal (Ahrens &Stebmcka 1997) First record 
from Meghalaya (India) 


Aphodius {Hrachiaphodius)pilifer Paulian, 1934 
(Figs 5,28 30) 

Aphodius {BalUmanamn) pth/er Paulian, 1931 111, 1915 164-165. Balthasar, 1964 174 175. Dcllaca'a 
1988 180 371 

Aphodius {Balthasai un\us) huhstorjen Pclrovil?, 1970 19-20. Slcbmcka 1986 33, 1989 7, Dcllacasa. 1988 
233. 371 (type locality Darjeeling), syn. n. 

Tvpl locality Hoa Binh, Tonkin [N Vietnam] (Paulian 1934) 

r%ri. mai i rial examined Lcclotypc (female) by present designation. labelled “Tonkin, I.nr Tim, Hoa Binli A dc 
Cooinan {p| / 1 VPI |r«l p| t A Bailhnsamnus pilifer Type [black ink. h| / pilifer Paul (Paulian’ MSI", in MNHN 
Aphodius /Itnihoifeit 'Darjeeling. Jam I mhstorler leg |p ]! mu Schullcrsdorn (Pclroviu’s MS] / HOLOTYP13S 
jred p| / Aph (Balihasarianus) frail Morten n sp |red p|", 0/1 in MHNG, / Darjeeling, Juni 1'iuhstorter leg )p| / 
PARATYPUS [red p] / Aph (Balihasartanus) Iruhsiorfcn n sp [red p|“, 0' 2 m MHNG 

Adiiiiiiknal w.mipiai examined India, West Bengal Darjeeling. Juni. iTuhslorler leg [p], 1/1 in MNIIN l.aon l aos. 
I.ouang Namllia pr, 2i°0WN J0I°I9’H, Namlha-»Muang Sing, 5-31 vI997. 900 1200m, Vil Kubaft leg, 1/2 in 
UKCT Mjanmur Tcnasscnm. Tandong. 40000’. Mai, Iruhslortcr leg. 1/1 in DKCP. 1/3 in MNHV 0/1 in 
female tn ZMHB [in Ahrens & Sicbtucka (1997) as A fnthstorfeti\ Vietnam N Viet Nam (Tonkin), pr Vin Pliu 
6 9 5 1990. Tam Dao. Vit Kubaii leg, 2/3 in DKCP, Vietnam N . Tam Dao. 900 m, 16-23 V 1991. Sirnad jan 
Igt, 5/6 in DKCP Vietnam N. Hoang Lien Son prov. Sa Pa. 1500 m. 11 19 6 1990, 2/3 in DKCP. Vicuiam N 
Sa Pa 1530 m 25 V 9 VI 1991. Sirnad Jan Igl. 1/4 in DKCP 

Diagnostic characters Body length 6 7 7 5 mm Dorsal surface absent from microreticulation 
Gena regularly rounded, distinctly exceeding eye Dorsal surface of head and pronotum coarsely, 
almost regularly punctate, punctures separated by approximately 1-15 their diameters Emarginu- 
tion of posterior pronotnl angle rimmed only in distal half Elytron long, ratio length to width of 
elytra combined - I 144-1 47, humerus in dorsal aspect finely denticulate, sti la 8 distinctly slioit- 
eucd basally, reaching approximately 0 7 of elytral length, intervals 2-4 discally approximately of 
the same width Terminal protibial spur in male plump, approximately as long as wide Basimetatar- 
soinere hardly longer than superior terminal spur and distinctly longer than next three tarsomeres 
combined 

Epipharynx (Fig 5) Anterior margin laterally with only very weakly expressed lobe, medially 
straight, medial lobus absent, lateral margins approximately regularly rounded along its whole 
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Pigs. 37-47. Apltodius { Brachaphodtus ) weibuo sp. n. <PT No 2) (37-39), A. [B > yaaunitnot Masmnolo 
(Thailand. Soppong) (40-42), A {B.) yuan sp. n. (HT) (43-45), A. (/?.) bahon Balthasar (Sichuan, limci Shan) 
(46). A (It) tutu arums Pctrovit? (Taiwan, Fcnchihu) (47). Paramcrcs in dorsal aspect (37, 40. 43), the same hut 
ventral aspect (38. 41.44), the same but lateral aspect (39, 47. 45), head in dorsal aspect (46, 47). 
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length Only apotorma and ptemotorma visibly scleroti7ed, epttormn and proplegmatium not dis¬ 
tinctly bordered Epitorma absent from medial group of setae, in distal two thirds and laterally 
covered with numerous microtrichiae. Anterior margin medially with considerably dense row of 
Sons', robust setae becoming sparser laterally and confused with those of acroparia Chaetopana 
with row of 23 -30 long, robust setae Chaetopedium with row of 12-16 long, robust setae, almost 
absent from microtrichiae Acanthopana and lobes of acroparia with numerous long thin setae 
becoming gradual ly shorter posteriorly. Apophoba and ipophoba covered with numerous thin and 
short setae Ncsium with shallowly U-shapcd, very dense row of sensilla 

Aedeagus (Figs 28 30) Phallobasis considerably long, nearly four times longer than paraineie, 
para mere ventrally not denticulate 

Distribution N Vietnam (Tonkin) (Pauhan 1945, Balthasar 1964), record from Nepal (single female) 
by Stebmcka (1986) as A jruhsthorfen seems to be unprobable in the author’s opinion (see Remark 
below) First records from Laos and Myanmar 

Ri mark A Jruhstorfen has been described from three females bearing a printed label “Darjeeling, 
Juni, Fruhstorfer” 1 had an opportunity to study specimens of/J (/? )ptlifer kept in MNHN and one 
female in ZMHB, labelled “Tcnasscrim, Tandong, Mai, 40000’, Fruhstorfer leg ” Among them F 
have found also one couple (MNHN) with the same label as in types of A Jruhstorfen. After 
comparing them with type specimens of A Jruhstorfen I have learned that they are identical, 
including shape and structures of epipharynx, which means that all these specimens belong to the 
species^ [B ) pilfer, A fmhstorfert being a junior synonym In my opinion cither in the Darjeeling 
area there arc at least two species (A.pilosus and A pihfer) or the labels “Darjeeling etc ’’ of those 
specimens arc incorrect. This could be reliably solved only after detailed knowledge of the distribu¬ 
tion of A (/? )pihfer 


Aphodius {Brachiaphodius)pilosus Harold, 1874 
(Figs 6.31-33,49-51) 

Aphodius pilosus Harold. 1X74 183. Miwa, 1931 283 

Aphadiut (Brachtaphodim) pilosus Koshantschikov, 1913 200 201. tigs 20-22 
Aplutdnts (Tii(haphodius) pilosus Schmidt. 1913 136. 1922 131, 138 
Aphodius ( Buhhusanunus) pilosus Balthasar. 1964 174. 176. Dcllncasa. 1988 180. 371 
Aphodius [Truhaphodius) grogori Balthasar, 1941 176-177 

Aphodius (tiallhaviruntut) gregon Balthasar. 1943 109, 1964 174, 173 176. Balthasar & Chujo 1966 543 
Pclrovil/. 1968 38. Stebmcka. 1981 325. 1986 32. tigs 65, 66. 1989 7. 1990a 7, Dcllacasa. 1988 136. 371. 
Ahrens Sicbmcka. 1997 8. tig 14 (type locality llimaluja. Sikkim), syn. n. 

Aphodnrs (Batlhusurumus) ahdilus Petrovitz, 1970 18-19, figs 2a. b (type locality Initial. Darjeeling) (syn by 
Stebmcka 19X6 32) 

Tvpi r.oCALnv Hindustan (-IndiaJ (Harold 1874) 

Tvm. matekiai lxavinld Lcctolypc (female). by present designation, labelled “India or pnosus Typ Harold [black 
mk. Harold s MS| t I3x Musaco E Harold [p| t R I’auhan vidit (b|". in H.NHM Aphodius ahdilus “Darjeeling W U 
2180 m VI 1961. leg G Sclicrcr [p| / Holoiypos |rcd p| ) Aph (Balihasarianus) abdilus nov Pcirovitz [red pf. 
male in MHNG. “dtlo hul Paralypus [red p]", 6 spec in MHNG. “Darjeeling Juki Fruhstorfer leg [pj < AllotypllS 
[red pi / Aph (Balihasarianus) abdilus nov Pcirovitz |rcd p|", female in MHNG, “dllo but Paralypus [red p|’\ 3 
spec in MHNG Aphodius grcgori “Nepal. Tukucha. 28°43' n Br 83°39’o l . Turucha. 2550m, 10 9|I9]55. 
fcg r Lobiehlcr |p| / Aph (Balthasamnus) gregon Ballh [Balthasar’s MSJ Allotypus [pf [rcti label]". mate hi 
NMPC 

AnomoSAl MArotlAL cxsMiNrn Bhutan Bhutan, km 87 von Phunttholing, 22 5 1972, 6 spec in NHMB. Bhutan. 
Phunlsholding-Thimphu, 22 5 1972, 1680m. I spec in NHMB, Bhutan. Thimphu. 30 5 1972, 6 spec in NHMB 
Bhutan. Thimphu. 31 5 1972. 270 in DKCP. 76 spec in NHMB. Bhutan, Sampa-Kotoka, l400-2600m, 9 6 1972. 
II spec in NHMB. Bhutan. Gogona. 3100m. 10- 12 6,1972. 5 spec in NHMB, Bhutan, Nobdmg. 41km O 



Wangdi Ph . 2800m, >7 18 6 1972, 5 spec in NHMB, Bhutan, Dchki Paka. 3300m. 20 6 1972, II spec in 
NHMB Bhutan, Changio. 18km S Tongsa. 1900m. 22 6 1972, I spec in NHMB. Bhutan. Thimphu, 26- 
29 6 1972. 4 spec in NUMB. Bhutan. K Nishioka. Ha Vail. 28 6 1972. 3 spec m NHMB. Bhutan. Paro. 2300m. 
8 1972, K Nishioka. 18 spec in NHMB. Bhutan. Buinlhang. 7 1974. F Maurer, 1 spec in NHMB, West Bhutan. 
Paro Distr. Gedu. 17-26 6 1988, 2100m. leg C Holzschuh, 5/6 in DKCP India, Uttar Pradesh India. 
Hiamalaya, U P [Uttar Piadcsh). District Dchra Dun. Mussoonc. I -4 6 1981. leg C Holzschuh. 3/2 in DKCP 
N Indian, Uttar Pradesh, 2300 m, 10 km W Mussoric, 17 Aug 1985. leg J Schulze, OH in DKCP, 0/3 in ZMHB. 
IlniKilay Baghtrntti r. Dobram, 18 9 1989. 0/1 in DKCP. Hunalay. Baghiratti r, Ultarkoshi. 18 9 1989, 1/3 in 
DKCP West Bengal Ucngala. Kurseong. Vi-53, di Scrio, 1/0 in MHNG. Indicn, Duriccling Distr. Jombukc. IV 
1985. ('ll J Rai Igt, 1 spec in NHMB, Baluwa Khani, 2700m (KP(i (Kalimpong|. 23 5 1986, India. Darjeeling 
Ch ) Rai lgl. I spec in NHMB, Darj [cclingj. 0/1 in HNHM, Darjccl [ingl, I spec in MNH\. Darjeeling. Jum. 
Fnihstorfcr leg. 0/2 in DKIC, 0/2 m MNHN. I W Bengal, 8 10 5 1991, Darjeeling env, I800-2500m, St Jakl 
Igt. 3/4 in DKCP Nepal Nepal. Jin, 1900m. 17 19 5 1962. leg G Ebert. 14 spec in NMPC. Syabnu. 12 6 1978. 
2200-3350m. Nepal. Bhaktu B . 7 spec in NHMB, Nepal. Chandam ban. 3350 m. 22 6 1978. Bhakta B , I spec 
m NHMB. O Nepal, l.amobagar Gao, 1400m, 28-31 5 1980, W Wittmer Igt. 1 spec in NHMB. O Nepal, 
Arunthan Chichila, 1300 1950m, 23 5 1980. W Wittmer Jgt. I spec in NHMB. O Nepal. Hong Gaon-Hatiya. 
I 6 1980. 2300 1550m W Wittmer Igt. 2 spec in NHMB. O Nepal. W Wittmer Igt, Tasliigaon, 2l00tn. 
14 6 1980. 55 spec in NHMB. Nepal. Pasgaon, (3500-4200m). 10 10 1980, Dr A Hamel Igt . t Nepal. Arun. 
Mure. 2000m. 2-8 6 1983. M Brancucci Igt. 21 spec in NHMB. Sakhu. 1400m. 17 6 1983. Nepal. Kathmandu. 
M Brancucci Igt. 2 spec in NHMB. Liimobagar Goal, 1400m, 8-14 6 1983. E Nepal. Arun. M Brancucci Igt 
5 spec rn NHMB. F, Nepal. Koski, Basamapur. 2300m, 30 5-2 6 1985, M Brancucci Igt, 2 spec in NHMB. F 
Nepal, Ko&hi, M Brancucci Igl . Chauki-Gufa, 2700 2800m, 3 VI 1985, 1/0 in DKCP, Nepal, Bagmali. Sind 
hupalchok. Samatang-Gongjwnl, 2500m. 5 6 1989. M Brancucci Igt. I spec in NHMB, Nepal, Bagmali, Sind 
hupalchok. Gangjwal. 2500m. 6 7 V| 1989. M Brancucci Igt. 1/0 in DKCP. 6 spec in NHMB. Nepal, Bagmali. 
Sindhupalchok. Parahang-Depkakharka, 2500-1700m. 10 6 1989, M Brancucci Igt. 36 spe in NHMB. Nepal. 



Figs 48 51 A (S) jt'iukkt sp n (PT No I) (48), A ( 8) pilaus Harold (Nepal. Koshi) (49- 51) Terminal spur 
of led protibia in male in dorsal aspect (48. 49). right foreleg in male in ventral aspect (50). the same but female 
(51) 
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30 5 1990, L,wgtang Nat Park. Dunchc 2000m. S Bily Igl , 8/10 in DKCP Sikkim British India, Sikkim 
Lichen Lachung 0/1 in MNHN, Himalaja Sikkim. 3/0 males in ZMHB India or, 0/1 m MNHN 

Diagnostic characters Body length 6 5-8 0 mm Dorsal surface finely transversally imcroreticu- 
late Gena almost regularly rounded, distinctly exceeding eye Dorsal surface of head and pronotuin 
finely, sparsely and almost regularly punctate, punctures separated by approximately 2-3 their 
diameters Emargination of posterior pronotal angle rimmed only in distal half Elytron long, ratio 
length to width of elytra combined = 1 i 48-1 55, humerus in dorsal aspect absent from denticle, 
stria 8 distinctly shortened basally, reaching approximately 0 7 of elytral length, intervals 2—4 
discally approximately of the same width Terminal protibia! spur in male plump, wider than long 
(Fig 49) Basimctatarsomere hardly longer than superior terminal spur and approximately equal to 
next three tarsomeres combined 

Epipharynx (Fig 6) Anterior margin almost straight, lateral and medial lobe not expressed, lateral 
margins approximately in distal half straight and divergent posteriorly, in proximal half regularly 
rounded Only apotorma and ptemotorma visibly sclerotr/ed, epitorma and proplegmatmm not 
distinctly bordered Epitorma absent from medial group of setae, in distal two thirds and laterally 
covered with numerous microtrichiae Anterior margin medially with dense row of long, robust 
setae becoming shorter and sparser laterally and confused with those of acroparia Chaetoparia 
with row ofl9-23 long, robust setae Chaetopedium with row of 14-19 long, robust setae, almost 
absent from microtrichiae Acanthoparia and lobes of acroparia with numerous long setae becom¬ 
ing gradually shorter posteriorly Apophoba and ipophoba covered with numerous thin and shoit 
setae Nestum with shallowly U-shaped, very dense row of sensilla 

Aedeagus (Figs 31 33) Phallobasts considerably long, almost four times longer than paramere, 
parumerc ventrally not denticulate, m lateral aspect apically straight 

Distribution Bhutan (Stebmcka 1981), India (Schmidt, l922Miwa 1931, Balthasar 1964),India 
Meghalaya (as Assam - KJtassis Hills) (Koshantschikov 1913), West Bengal (Petrovitz 1970, Stcb- 
mcka 1986), Nepal (Balthasar&Chujo 1966, Petrovitz 1968, Stebmcka 1981,1986,1989, 1990a. 
Ahrens & Stebmcka 1997), Sikkim (Koshantschikov 1913. Balthasar 1941,1943, Stebmcka 1981, 
1986) First record from Uttar Pradesh (India) 

Rlmakk Records from Japan (Schmidt 1922, Miwa 1931, Balthasar 1964) arc concerned (U ) 
eccopius (see Remark by A (B) eccoptus), records from Trichinopolis [- TiruchirappalltJ. Tamil 
Nadu prov. south India (Koshantschikov 1913) and from Taiwan (Miwa 1931, Balthasar 1964)are 
improbable with respect to the distribution area of A (B )pilosus 

Aphodius ( Brachiuphodius ) ruubpai Masumoto, 1991 

(Fig 7) 

(liahhustinaitui) ruubpai Masumnto, 1991 31 32 figs 3. II. 18. Dcllacasa, 1996 165 168 

Tyck i ocality Meo Will (- vill ] - Doi Suthep, Chiang Mai Prov , Northwest Thailand (Masumoto 
1991) 

Maiihiai examined Chinn, Yunnan Yunnan, Baoshan env, 23 6 1995. 0/2 in DKCP Thailand Thai, 14/ 
5 1993. 19 I6N 98 35 II Doi Mac Ya Vn Kubaft leg. 0/1 in LMCT 

Diagnostic Charactfrs Body length 6 0-62 mm Dorsal surface absent from microrcticulation 
Gena regularly rounded, distinctly exceeding eye Dorsal surface of head and pronotum almost 
regularly, coarsely and densely punctate, punctures separated by approximately once their diame¬ 
ter Whole emdrgination of posterior pronotal angle rimmed Elytron short, ratio length to width of 
elytra combined = 1 I 26-1 32, humerus in dorsal aspect finely denticulate, stria 8 distinctly 
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shortened basally, reaching approximately 0 7 of clytral length, intervals 2 4 discally approximately 
of the same width Terminal prottbial spur of male not studied Basimetatarsomere hardly longer 
than superior terminal spur and distinctly longer than next three tarsomeres combined 

Hpipharynx (Fig 7) Anterior margin almost straight, lateral and medial lobe not expressed, lateral 
margins approximately regularly rounded along its whole length Only apotorma ar.d pternotonna 
visibly sclerotized, epitonna and proplegmatium not distinctly bordered Epitorma absent from 
medial group of setae, in distal three fourths and laterally covered with numerous microtrichiae 
Anterior margin medially with dense row of long, robust setae becoming shorter and sparser later¬ 
ally and confused with those of acropana Chaetoparia with row of 20-24 long, robust setae 
Chactopednim with row of 7 II long, robust setae, almost absent from microtrichiae Acanthopana 
and acropana with numerous setae, those at acanthopana being distincly shorter Apophoba and 
ipophoba covered with numerous thin and short setae Nestum with shallowly U-shaped, very 
dense row of sensilla 

Aedeagus (see Masumoto 1991, fig 18) Phallobasisconsiderably long, approximately two tunes 
longer than paramcre. paramere ventrally finely denticulate 
Distribu nON Northern Thailand First record from China (Yunnan) 

Aphodius ( Brachiaphodius ) taitvanicus Petrovit/, 1976 
(Figs 8,34- 36,47) 

Aphmfius (Ba/thauinanus) laiwunuuf Pclrovitz 1976 6 8 Dcllacasa 1989 233 371 
Aphoihui babon Stcbmcka 1990b 897 

Tyim: locality Formosa [= Taiwan] (Petrovitz 1976) 

Tvii maihual tXAMlNto ’ Suisharyo Formosa H Sautcr X 1911 ipj / Allotypus (p red lubcl) / Aph (Balihasarianus) 
taiwantcus nov spec Pclrovitz [p red labcl| / A balion Filth - taiwamcus syn nov del 7. Stcbmcka (Stcbmcka s 
MS| 0/1 in MHNG 

Adoiuonal matimal r-XAMiNEO Taiwan Koscmpo Formosa It Sautcr 22 5 1912 VI m DCIC Suisharyo Formosa 
H Sautcr X 1911 2/1 in DCIC Taiwan IV VI 77 Fcncluhu 1400 m J &S Kloppcneh 9 spec in MHNG 
Taiwan Milaka jama 3 spec in MHNG 

Diagnostic characters Body length 6 2-72 mm Dorsal surface absent from microreticulation 
Gena regularly rounded, weakly but distinctly exceeding eye (Fig 47) Dorsal surface of head and 
pronotum almost regularly, relatively finely punctate, punctures separated by approximately once 
their diameters Emargination of posterior pronotal angle nmmed in approximately distal half Elytron 
long, ratio length to width of elytra combined -- 1 1 52-1 54, humerus in dorsal aspect absent from 
denticle, stria 8 distinctly shortened basal ly, reaching approximately 0 7 of elytra! length, intervals 
2-4 discally approximately of the same width Terminal protibial spur in male plump, approximately 
as wide as long Basimetatarsomere hardly longer than superior terminal spur and distinctly longei 
than next three tarsomeres combined 

Epi pharynx (Fig 8) Anterior margin laterally with only weakly expressed lobe, medially straight, 
medial lobus absent, lateral margins approximately in distal half straight and divergent posteriorly, 
in proximal half regularly rounded Only apotorma and ptemotorma visibly sclerotized, epitonna 
and proplegmatium not distinctly bordered Epitonna medially with 9-12 robust setae and 3—4 
sensilla, in distal two thirds and laterally covered with numerous microtuchiae Anterior margin 
medially with dense row of long, robust setae becoming shorter laterally and confused with those 
at acropana Chaetoparia with row of 19 22 long robust setae chactopcdium covered with short 
row of 5 -9 long, robust setae and numerous microtrichiae Acanthopana and lobes of acropana 
with numerous long setae being distinctly shorter that those of acanthopana Apophoba and 



ipophoba covered with numerous thin and short setae Nestum with V-shaped, very dense row of 
scnstila 

Aedengus (Figs 34-36) Phallobasis considerably long, about three times longer than paramere, 
paramcrc ventral ly with subobsolcte denticle 
Distribution Taiwan 

Remarks This species was synonymized by Stebnicka (1990) with A (B ) babori Based on a 
comparison of type specimens of both species I have learned that there are two habitually very 
similar but valid species, for the differentiation from each other see diagnostic characters of both 
species and die key below 


Apltodius (Brachiaphodius) weibao sp. n. 

(Figs 9,37-39) 

Tvrr matebiai Holoiypc (male), allotype (female), and paralypes Nos I 21 (males). Nos 22 -45 (Icmalcs), labelled 
'Yunnan, 2000 2800m, 25 I IN 100 24E, Wcibaoshan mis . W slope , 25 28/6 119)92 |pj". paratype No 46 
(male) labelled 'Yunnan. 25 04N 101 55H. Yipmglang. 1800 2000 m. 17 20 vi 1994 |p]'\ paralypes No. 47. 
48 (males). No 49 (female), labelled 'Yunnan. 25 38N 100 09E. Cangshan, 2800 m. 6vi 1993. |pl” llolorypc. 
allotype and paralypes 1-18, 22-42, 46-49 in DKCI’. paralypes Nos 19, 20. 43. 44 in MHNG, paralypes Nos 21 
45 in RCCP 

Description Body length 6 5-7 3 mm (HT - 6 7 mm, AT - 6 8 mm) Oblong, moderately convex, 
dorsal surface absent from imcroreticulation. strongly shining, bearing pale, yellowish brown re¬ 
cumbent setae, oriented posteriorly Colour brown to piccous, antennae, mouthparts and extremi¬ 
ties rather lighter 

Male 1 lead large, almost semicircular, only very slightly convex at middle Anterior margin of 
clypcus truncate, slightly upturned, side broadly, regularly rounded, not separated by smuation 
from gena Clypeal and genal margins distinctly nmmed Gena regularly rounded, distinctly exceed¬ 
ing eye Frontoclypeal and genal sutural lines distinct, tubercles entirely absent Punctation simple, 
consisting of considerably coarse, deeply impressed, densely and almost regularly distributed punc¬ 
tures. separated by approximately once to rarely twice their diameter 

Hpipharynx (Fig 9) Anterior margin laterally with only weakly expressed lobe, medially straight, 
medial lohus absent, lateral margins approximately regularly rounded along its whole length Only 
apotonna, ptemotonna and anterior lobes visibly sclerotizcd. cpitorma and proplegmatium not 
distinctly bordered Epitorma absent from medial group of setae, in distal three fourths and laterally 
covered with numerous imcrotrichiae Anterior margin medially with dense row oflong. robust 
setae becoming sparser laterally and confused with those ofacropana Chactoparia with row of 25- 
29 long, robust setae C'haetopedium with shortened row of 7-11 long, robust setae Acanthopana 
and acroparia with numerous setae, those at acanthopana being distinctly shorter Apophoba and 
ipophoba covered with numerous tlun and short setae Nesium with shallowly U-shaped, very 
dense row of sensilla 

Pronotuin transversal, scarcely narrowed anteriorly, anterior angle rounded, slightly projecting 
anteriorly, side regularly broadly rounded toward shallowly but distinctly cmargmatc posterior 
angle, basal margin slightly projecting posteriorly, with weak smuation each side Anterior and 
posterior margins without run. lateral margin distinctly runmed, except for anterior angle, rim poste¬ 
riorly reaching approximately half of emargmation of posterior angle Punctation the same as that 
on head Lateral run and basal margin with row of dense, short, posteriorly bent setae 
Scutellum triangulate, distinctly longer than wide, with several punctures 

Elytron long, ratio length to width of elytra combined = I 43-1 50, widest approximately at 
middle, humerus in dorsal aspect finely denticulate (in some specimens denticle subobsolete) Striae 
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narrow, moderately deeply impressed; stria! punctures distinctly crenating interval margins, regu¬ 
larly distributed, separated by approximately once their diameter. Striae I and incompletely devel¬ 
oped, joining apicalIy, striae 2-9 not joined posteriorly, striae 2 5 and 9 only very slightly short¬ 
ened apically, striae 6-8 distinctly shortened, reaching approximately 0.8 ofelytral length; striae 6 
7 shortened before humerus, stria 8 shortened basally, reaching almost 0.3 of elytral length. Inter¬ 
vals almost Hat. except for narrow, distinctly convex, apically angustate sutural interval; intervals 
2 8 discally approximately of same width; punctation scarcely sparser than on head and pronotum. 

Macropterous. 

Metasternal plate longer than wide, flat, shiny, absent from microreticulation, longitudinal line 
indicated anteriorly and posteiorly. broadly interrupted medially; punctation consisting of fine, 
shallow and considerably irregular punctures anteriorly and medially and row of dense, fine almost 
regularly spaced punctures marginally; each medial and anterior puncture with rather short recum¬ 
bent seta, each marginal puncture with relatively longer semi erect seta. 

All femora shiny, densely, coarsely and almost regularly punctate, each puncture bearing long, 
semicrect seta; anterior margin of profemur with distinct, sharp denticle, situated in approximately 
apical third of femur length. Protibia long and slim, rather bent ventromedially, with three sharp, 
almost rectangular external teeth and with row' of 9-11 external denticles in basal two thirds; venro- 
medial edge without denticles, with only considerably long, erect setae; terminal spur shortened. 



t : ig. 52 Known distribution of ihc pahcarctic and oriental Bruchiaphoihus representatives. 







plump, apicullv truncate, medioapically pointed Apical margin and two well expressed transversal 
cannae of ineso and metatibia fimbriate with setae strongly unequal in length Basimcsotarsomere 
distinctly longer than superior terminal spur, inferior terminal spur absent Basimetatarsomere scarcely 
longer than superior terminal spur and distinctly longer than next three tarsomeres combined Claws 
moderately curved 

Vcntntcs moderately shiny, shagrccned, distinctly setaceous, setation pale, double in size, con¬ 
sisting of dense, shorter, recumbent setae and transversal row of several, long, approximately regu 
larlv distributed, erect setae 

Aedcagus (Figs 37 3')) Phallobasis considerably long, about two times longer than paramerc, 
ventral denticle weakly developed and situated slightly before half of paramere length 

Female differs from male by the following characters profcmoral denticle weakly developed, 
protibia shorter and wider, not distinctly bent ventromcdially, with slim and apically pointed lermi- 
nal spur, inferior terminal spur of mesotibia present, reaching approximately to half of basunesotar 
somere 

Dirn-RUNTiAt diagnosis Aphodms {Bmcinaphodius) weibao sp n is habitually most similar to/1 
(/>’ )}aaumtnoi Both the species exert the following identical diagnostic characters dorsal sin face 
absent from imcroreticulation, elytron long, elytral humerus finely denticulate, terminal spur of 
protibia in male longer than wide, although the new species differs from A (B)yaaumtnot m 
having punctation of pronotum almost regular, line and dense, punctures separated by approxi 
maicly once their diameter, rarely by I 5 their diameter, denticle of ventral side of paramere weakly 
expressed and situated slightly before half of paramere length (Fig 39) For differentiation from the 
other species studied see the key below 

Coi n ction circumstancls The specimens of the type series originating from the Weibaoshan Mts 
were taken from horse dung at western slope covered with deciduous forest 
Name derivation The specific name of the new species refers to the type locality, the Weibaoshan 
Mts, situated south of the Erhai lake, noun in apposition 

Aphodms ( Brachiaphodms ) yaaumtnoi Masumoto. 1991 

(Figs 10.40-42) 

Aphvdtm (BulihtiAiiriamn) vaaumluoi Mmimoio 1991 32 33 Tigs 6 13 20 Dcllacasa 1996 166 168 

Tvpr locality Muang Pan, LampangProv, Northwest Thailand (Masumoto 1991) 

Maurial rxAMiNTD Thailand Thai 10 13/5 1993 19 27N 98 20C Soppong 1550 m Vii Kuban leg O.'l in 
DKCP Thai 17 31/5 1995 I9°27 N 98 , '20 Soppong 1500 m Vii Kuban Igt I/I tn DKCP 

Diagnostic cuaractfrs Body lengtli 7 3 7 6 mm Dorsal surface absent from imcroreticulation 
Ciena regularly rounded, distinctly exceeding eye Dorsal surface of head and pronotum coarsely, 
somewhat irregularly and relatively sparsely punctate, punctures separated in most cases by twice 
their diameter Emargination of posterior pronotal angle in distal half rimmed Elytron long, ratio 
length to width of elytra combined =1 I 42 1 44, humerus in dorsal aspect finely denticulate, stria 
8 distinctly shortened basally, reaching approximately 0 7 of elytral length, intervals 2 4 discally 
approximately of the same width Terminal protibial spur in male plump, distinctly longer than wide 
I tasimetatarsomerc longer than superior terminal spur and longer than next three tarsomeres com¬ 
bined 

Epiphurynx (Fig 10) Anterior margin laterally with weakly expressed lobes, medially straight 
medial lobus absent lateral margins approximately in distal half straight and divergent posteriorly, 
in proximal half regularly rounded Only apotorma and plemotorma visibly sclcrotized, epitonna 
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and proplegmatium not distinctly bordered Epitorma absent from medial group of setae, in distal 
two thirds and laterally covered with numerous microtrichiae Anterior margin medially with dense 
row of long, robust setae becoming shorter and sparser laterally and confused with those ol ac- 
roparia Chaetopana with row of 24-29 long, robust setae Chaetopedium with short row of 6-9 
long, robust setae, almost absent from microtrichiae Acanthopana and acropana with numerous 
long setae, those at acanthopana being distinctly shorter Apophoba and lpophoba covered with 
numerous thin and short setae Nesium with shallowly U shaped, very dense row of scnsilla 
Aedeagus (Figs 40-42) Phallobasis considerably long, about two tunes longer than parnmere, 
ventral denticle of paramcre distinctly developed and situated at half of paramere length (F ig 42) 
DiSTKiinniON Northern Thailand 


Aphodius ( Hrachiaphodius)yuan sp. n. 

(Figs 11,43 45) 

Tvit MAiERiAi Holotypc (male) allotype (female) and paratypes Nos I and 2 (females) labelled N Vicl Nam Ml 
Ian si pan N Scitc C'ha pa (-Sapa) 1600 m 22 17 N 103 44 fc pum Urwald 28 x -3 xi 1994 leg Smjicv & 
einli Simnilcr |p| pantype No 3 (male) and No 4 (female) labelled Yu V Yun an |- SE Yunnan] Davcysfnn 
I Mis 1 okr Bmbyanya |- environment of Rmbyan) 1350 m 25 V[ 1956 Panfilov |lgt | |p in ihc Cyrillic scuptl 
/ (ihc simc but in die Chinese picfogr,iplis| (pi paratypes Nos 5 6 (males) and Nos 7 R (females) labelled N 
Vicinun Prov Lao Cai Cat Cal nr $a Pa 1300 1400 m 22°19 43 N I03°50 25 E/ 26 5 1999 leg Ahrens 
1 igcr I ibri/i |p] Holotypc allotype and paraiypc Nos I ami 6 in DKCP paratypes Nos 5 7 in OACD pmtypc 
No 2 in Mil NO paraiypc No 8 in S.M1D and paralypts Nos 3 and 4 in ZMAS 

Description liody length? 0-7 5 mm (1 IT 7 1 mm, AT 7 5 mm) Oblong, moderately convex dorsal 
suriace absent from microreticulation, strongly shining, bearing pale, yellowish brown, recumbent 
setae, oriented posteriorly Colour brown to piceous. antennae, inouthpurts and extremities rather 
lighter coloured 

Male Head large, almost semicircular, only very- slightly convex at middle Anterior margin of 
dypeus with subobsolete emargmation, slightly upturned, side broadly regularly rounded, sepa 
rated from gena with very shallow sinuatioti Clypeal and genal margin distinctly rimmed Gena 
regularly rounded, distinctly exceeding eye Frontoclypeal and genal sutural lines distinct, tuber 
ties entirely absent Punctation simple, consisting of coarse, deeply unpiessed, densely and almost 
regularly distributed punctures, separated by approximately once to twice their diameter 

Epipharynx (Fig 11) Anterior margin laterally with weakly expressed lobes, medially straight, 
medial lobus absent, lateral margins approximately regularly rounded along its whole length Only 
apotorma and pternotorma visibly sclerotized, epitorma and proplegmatium not distinctly bor- 
deied Epitorma absent from medial group of setae, m distal three fourths and laterally covered with 
numerous microtrichiae Anterior margin medially with dense row of long, robust setae becoming 
sparser laterally and confused with those of acropana Chaetopana with row of 19-24 long, robust 
setae Chaetopedium with short row of 5-9 long, robust setae, almost absent from microtrichiae 
Acanthopana and acropana with numerous setae, those at acanthopana being distinctly shorter 
Apophoba and ipophoba covered with numerous thin and short setae Nesium with shallowly U- 
shaped, very dense row of sensilla 

Pronotum transversal, scarcely narrowed anteriorly, anterior angle rounded, slightly projecting 
anteriorly, side regularly broadly rounded toward shallowly hut distinctly emargmate posterior 
angle, basal margin slightly projecting posteriorly, with weak sinuation each side Anterior and 
posterior margin absent from rim, lateral margin distinctly rimmed, except for antenor angle, rim 
posteriorly extended to beginning of emargmation of posterior angle Punctation similar but rather 
coarser than on head Lateral rim and basal margin with row' of dense, short, posteriorly bent setae 
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Scutclluih triangulate, distinctly longer than wide, with several punctures 
Elytron relatively long, ratio length to width of elytra combined = I I 48-1 52, widest just 
behind middle, humerus absent from denticle Striae narrow, moderately deeply impressed, stnal 
punctures distinctly crenating interval margins, regularly distributed, separated by approximately 
once their diameter Striae 1 and 10 completely developed joining apically, striae 2-9 not joined 
postet lorly, striae 2-5 and 8-9 only very slightly shortened apically, striae 6-7 distinctly shortened, 
extended approximately to 0 8 of elytral length, stria 6-7 shortened before humerus, stria 8 short¬ 
ened basally, extended almost to 0 3 of elytral length Intervals almost Hat, except for narrow, 
distinctly convex, apically angustate sutural interval, intervals 2-8 approximately of same width, 
punctation almost of same type as that on head 
Macropterous 

Metastemal plate longer as wide, Hat, shiny, absent from microreticulation, longitudinal line 
present, punctation coarse, irregular and sparse, marginally with row of dense punctures bearing 
long semierect setae 

All femora coarsely, densely and almost regularly punctate, each puncture bearing long sem¬ 
ierect seta, anterior margin of profemur with distinct sharp denticle situated approximately in apical 
third ol profemur length Protibia long and slim, rather bent ventromedially, with three sharp, almost 
rectangular external teeth and with row of! 3 external denticles in basal two thirds, ventromedial 
edge without denticles, only with row of very long, erect setae, terminal spur shortened, plump, 
longer than wide, apically truncate, medioapically pointed Apical margin and two well expressed 
transversal carmae of meso- and metatibia fimbriate with setae strongly unequal in length Basunc- 
sotarsomere distinctly longer than superior terminal spur, inferior terminal spur absent Basimctatar- 
somere scarcely longer than superior terminal spur and distinctly longer than next three tarsomcres 
combined Claws moderately curved 

Vcntntes nearly alutaccous. finely shagreened, setaceous, setae double in size, consisting ol 
dense shorter, recumbent setae and transversal row of several long regularly distributed setae 
Acdcagus (lugs 43-45) Phallobasis not considerably long, only about I 5 times longer than 
paramere, paramerc absent from ventral denticle 

Female differs from male by the following characters profemoral denticle weakly developed, 
protibia shorter and wider, not distinctly bent ventromedially. with slim and apically pointed termi¬ 
nal spur, inferior terminal spur of mesotibia present, reaching approximately tohalfofbasitncsotar- 
somere 

Din lrcnhai. diagnosis Aphodtus (lirachiaphodim)yuan sp n is habitually most similar to A (8 ) 
Uuwumcus Both species exert ihe following identical diagnostic characters dorsal surface absent 
from microreticulation, elytron long, gena distinctly exceeding eye laterally, dorsal surface of head 
and pronotum finely and densely punctate, basimetatarsomere hardly longer than superior terminal 
spur, but the new species differs from.4 [8 } tatwameus in having posterior pronotal emargination 
absent from rim and acdcagus of obviously different shape (Figs 43-45) For differentiation from 
other species studied see the key below 

Nami. derivation “Yuan Jiang" is the Chinese name of the Red River running through the distribu¬ 
tion area ol the new species, noun in apposition 

Key to the Brachiuplwdius species known from the Palaearctic and the Oriental regions 

1 <S) Dorsal surface (m some specimens only elytron) microrcliculatc 

2 (3) l.lytril stria 8 only inconspicuously shortened basally Punctation of dorsal surface sparse punctures 

separated by mote than 2 their diameters Gena in male almost rectangular Japan 

A (tf ) eit.opius Hales 



3 (2) Elylral slria 8 distinctly shortened basaJJy, extended approximately to 0 7 of clytral length Putieiaiion 

of dorsal surface denser, punctures separated in most cases by at most 2 their diameters Gera in both 
sexes rounded 

4 <5> Clytron distinctly short, ratio lentgth to width of elytra combined - 1 I 25 Llytial humerus finely 

denticulate in dorsal aspect Basimctatarsomcrc distinctly longer than next three tarsomcrcs combined 
Nepal A (ff | ahrertst Sp li 

5 (4) hlytron longer, ratio length to width of elytra combined = » I 46 I 55 Klytral humerus absent trom 

denticle Uasimctatarsomerc approximately equal to next three tarsomcrcs combined 

6 (7) Clytral interval 2 and 4 wider discally than interval 3 Terminal protibial spur in male approximately as wide 

as long (Fig 4ft) Phallobasis nearly three times longer than paramcrc, paramcrc in lateral aspect curved 
vcntrnlfy (Fig 24) China Yunnan, Nfc Myanmar A (ff) ji'iuMi sp l) 

7 (6) Clytral interval 2 4 discally of approximately the same width Terminal protibial spur m male wider than 

long (Fig 49) Phallobasis almost four times longer than paramcrc. paramcrc tn lateral aspect apically 
straight (Fig 33) Himalaya from Uttar Pradesh to Bhutan A (ff) pilosus Harold 

(8) I Dorsal surface absent trom microrcticulation 

9 (F2) Elytron short, ratio length to width of elytra combined = I I 23-1 32 

I 1 ) (11) Emargination of posterior pronotul angle rimmed throughout China Yunnan, N Thailand 

A (ff ) ruupbai Masumolo 

11 (10) Only distal halt'of posterior pronotal angle rimmed India Meghalaya, Uttar Pradesh, Nepal 

A (B) naimcnsis Petrovit/ 

12 (9) Elytron long, ratio length to width of elytra combined = I I 42 1 52 

13 < 18) Klytral humerus absent from denticle 

34 (15) Gena only inconspicuously exceeding eye (Fig 46) Dorsal surface of head and pronotum coarsely and 
sparsely punctate Basimctatarsomcrc considerably longer than superior terminal spur, extended approxi 
matcly to 0 7 of length of basimctatarsomcrc China Sichuan A (B) buhon Balthasar 

15 (14) Cictia weakly but distinctly exceeding eye (Fig 47) Dorsal surface of head and pronotum relatively finely 

and densely punctate Basimctatarsomcrc hardly longer than superior terminal spur 

16 (17) Lmargmatton of posterior pronotal angle rimmed in dtstal half Acdcagus long, phallobasis considerably 

longer than paramcrc, paramcrc vcntrally with fine denticle (Fig 36) Taiwan 

A (ff) laiwanuus Pctroviu 

17 (16) r.inargmalion of posterior pronotal angle absent from rim Acdcagus short, phallobasis hardly longer than 

paramcrc, paramcrc vcntrally absent from denticle (Fig 45) China Yunnan. N Vietnam 

A (ff I yuan sp n 

(IS) 13 Elytral humerus m dorsal aspect finely denticulate (very rarely in some females of A (8 ) piUJer and A (B ) 
wcibao sp n denticle subobsolctc) 

19 (20) Terminal spur of protibia plump, approximately as wide as long Paramcrc vcntrally absent from denticle 

(Fjg 30) Laos, Myanmar, Vietnam A (/f) ptltfcr Paulian 

20 (19) Terminal spur of protibia in male plump, distinctly longer than wide Paramcrc vcntrally with denticle 

(I igs 39, 42) 

21 (22) Punctation of pronotum consisting of almost regularly spaced, punctures finer and denser, separated by 

approximately once their diameter, rarely by 1 5 their diameter Denticle of ventral side of paramcrc less 
developed and situated slightly before half of paramcrc length (Fig 39) China Yunnan 

A (ff ) tv eibao sp n 

22 (21) I’unciation ot pronotum more irregular, punctures coarser and sparser, separated in roost cases by up 

proxjmatcly twice their diameter Ventral denticle of paramcrc considerably developed und situated at half 
of paramcra length (Fig 42) N Thailand A (ff ) yaaumlnoi Masumolo 

DISCUSSION 

Representatives of the subgenus Brachuiphodius known from the Palaearctic and Oriental regions 
exert very similar external morphology including aedeagus and epipharyngeal structures The sulv 
genus belongs to a group of subgenera sharing the following synapomorphtes dorsal surface 
entirely setaceous, anterior clypeal angles rounded, head absent from tubercles, pronolutn with 
distinctly einarginatc posterior angle, anterior and posterior pronotal margin absent from rim, scutellum 
small and triangulate, apical margin of meso- and metatibia with unequal setation (cf Balthasar 
1964 21-24) At closer examination, all Brachuiphodius species studied turn out to posses the 



following characters being autapomorphic within the frame ©fall so far known Aphodius subgen- 
eta (I) profemur in both sexes anteriorly with distinct denticle (Figs 50,51), (2) mesotibia in male 
absent from inferior terminal spur. (3) phallobasis laterally flattened and absent from ventral longi¬ 
tudinal membranous strip Both the synapomorphic and autapomorphic characters mentioned above 
suggest that the Bracfuaphadm v species form a monophylctic unit that might be found to have 
hilly generic status On the other hand the subgenus Brachtaphodius seems to be closely related 
to the subgenus Sinaphodtus and it differ from Bachtaphodtus in the following characters (I) 
profemur with only sharp transversal edge, (2) inferior terminal spur of mesotibia present, but 
shortened, (3) longitudinal membranous strip of phallobasis present Epipharyngeal structures m 
Sinaphodtus (Fig 12) are very similar to those in Brachtaphodius {Figs 1 II) It is obvious that 
only a comprehensive taxonomic study of both preimaginal and imaginal morphology of all the 
Aphodius s I tax a at generic taxonomic level (genera, subgcnera) or only species groups is neces 
saiy for this re-evaluation (cf also Stebnicka & Howden 1995, Vitner 1996) In addition, three 
described afrotropica! species were not studied by the author 

The subgeuus Brachtaphodius currently includes twelve described species from the area of 
interest (Fig 52) The transition zone between the Palacarctic and the Oriental regions, namely 
central and eastern parts of the Himalayas (3 species) and south-western China with adjacent 
mountainous areas of Burma, Thailand, Laos and Vietnam (6 species), where they occur in natural 
and semi-natural habitats of high-mountainous rainforests, seems to be a centre of the distribution 
of this subgenus According to the author's recent knowledge, all so far known species arc not 
specialized dung feeder They were taken mostly from horse, sheep or cattle clung, or from human 
fences and they are probably closely tied with forest habitats 

In the latter area, where the representatives of this subgenus inhabit the highest pans of moun¬ 
tain ranges (about 1500-300<Jm). the distribution areas of particular species are probably separated 
by deep valleys of great rivers Salween (Nu Jiang), Mekong (Lancang Jiang) and Yangtze (Jinsha 
Jiang) Here the rivers probably form clear barriers oriented almost from north to south This also 
holds for several species of the subgenus studied Aphodius (Brachtaphodius) jendekt sp n is 
known from the area to the west of the Salween river, A (B )ruubpat and A {B )yauumtnoi from 
the area between the Salween and Mekong rivers, and A {R ) wethao and A (B )yuan sp n from the 
ai ea between the rivers Mekong and Yangtze Distribution areas of these species seem to be strong¬ 
ly vicartant On the other hand/1 (B )ptlifer described from N Vietnam (Hoa Btnh) has been also 
recorded from Burma and doubtfully from West Bengal (for details see distribution of this species) 
However.! [B )pthfcr is more or less tied with forest areas at lower altitudes 

Another distribution pattern is manifested in the Himalayas and on the western border of the 
Sichuan lowlands (eastern foot of the Tibetan plateau) where the prominent isolating barriers 
formed by great rivers are missing Except for ,4 (B )ahrenstsp n known as a single specimen, the 
other two species are distributed through the Himalayas from the Uttar Pradesh province (west 
limit) to Bhutan and the Meghalaya province (east limit) but they exhibit rather different altitude 
requirements A [B ) ptlostis is a common widespread species throughout the area mentioned at 
altitudes of 150 to 3800 m a s I (Stebnicka 1986,1990a, Ahrens & Stebnicka 1997 and the present 
paper) while/! ( A )namtensis is known from several isolated localities situated only at a relatively 
lower altitude (Uttar Pradesh 600-1600 m a s 1, Nepal Anapuma 800-1100 a s 1 and Meghalaya 
I! 00 m a s 1 Stebnicka (19,89). Ahrens & Stebnicka (1997) and the present paper) Unfortunately, 
from the easternmost part of the Himalayas, the Anmachal Pradesh province, we have had so tar no 
iccoid of any Brachtaphodius species Only one species,/! (B )habori , is hitherto known fiorn the 
second area mentioned (western border of the Sichuan lowland) despite of relatively more inten¬ 
sive entomological investigations of this area during the last years A (B ) hahon inhabit forest 
areas at relati vely lower altitudes (900-1800 m) 
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Distribution areas of two other described species are completely isolated A (B ) eccopttis is 
known only from Japan (mountainous areas of the Honshu island) and A (B ) tai warn cits, very 
similar to A IB ) babon, is recorded from Taiwan only There is a gap of several thousands kilom¬ 
eters between these two insular species and the continental Brachiaphodius representatives Nev¬ 
ertheless this area having no representatives of Brachiaphodius remains almost untouched in 
terms of dung beetles and natural forested areas as original habitats of Brachiaphodius arc nearly 
destroyed by human activity there On the other hand, it is necessary to state that there is no 
Brachiaphodius specimen m the numerous and very rich material from the Fujian province collect 
edbyi Klapperichm 1938 and by Tschung Sen in 1946 (MMNG) even though both collectors had 
a possibility to collect them through whole the season there 
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Abstract. Two species of pratincoles were recorded front the early Miocene of Dolnice in western Czech 
Republic, inch Mioglarcola ilobttcensis (Svcc, 1980) and M. gregar/u Ballmann. 1979. They represent the 
oldest record of the Glareolidae in the Old World. The remaining Tertiary record of the family Glareolidae 
tS limited to the early Miocene of Nebraska and the middle Miocene of Germany. Larus dolnicensis Svoe, 
1980 was transferred from the Laridae to the Glareolidae. 

Taxonomy, paleontology, AvCS, Glareolidae, Larus dolnicensis, Miocene 

INTRODUCTION 

The pratincoles and coursers (family Glareolidae) are a peculiar group of charadriiform birds, that 
inhabit subtropical and tropical wetlands of the Old World (Johnsgard 1981.1 layman et al. 1986). 
The fossil record of this family is cxtennely scarce, being limited to the early Miocene of Nebraska 
(Olson & Steadman 1979) and the middle Miocene of Germany (Rallmann 1979) so far. 

In the present paper, bone remains of pratincoles from the early Miocene deposits of Dolnice in 
western Bohemia are described. The Dolnice locality consists of lake sediments, belonging to the 
MN-zone 4b (sensu Mein 1990). It lays in the Cheb County, western Bohemia. Czech Republic. For 
details on the locality seeFejfar & RoCek ( 1 988), Fejfar (1990), Mlikovsky { 1 992. 1996a). and Fejfar 
& KvaCek (1993). The material is deposited in the collections of Oldrich Fejfar in Praha, and in the 
Department of Paleontology of the Charles University in Praha (DP FNSP). The classification of the 
Charadriiformcs follows Strauch (1976). 

The skeletons of modem birds were examined in the United States National Museum in Wash¬ 
ington, D. in the Paleontological Institute of the Russian Academy of Sciences in Moskva, and 
in the author’s collection in Praha. 

Order Charadriiformes 1 luxley, 1867 
Family Glareolidae Brehm, 1831 
Genus Mioglareola Ballmann, 1979 
Mioglareola gregaria Ballmann, 1979 

Mioglurcola gregaria Ballmann, 1979: 68. text-fig. 3, pi. I, fig. 3 5. 

Material. Cranial fragment of left coracoid, distal part of left caipomctacarpus; in coll. O fejfar (Praha), 
iincatatogucd. 

Mi-asurI'.mi-nts. Coracoid: distance between the foramen nervi supracoracoidei and proximal end 
of processus acrocoracoideus = 7.4 mm; carpometacarpus: distal width - 3.7 mm. 
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Remarks These two elements agree both in morphology and m size with Mioglareola gregarui 
from the middle Miocene (MN 6) of Steinberg in Germany (see Bullmann 1979 for relevant data) 
This is the earliest record for the species 


Mioglareola dolnicensis( Svec, 1980) comb. n. 

I a/ m ihlmansn Svcc 1980 380 pi I tig 2 (parlini) 3 
Mai Trim Distal p.'irl ol left humerus (hololypc), DP FNSP 7344 

MCASUKiwNTS Distal width = 85 mm See Svec (1980 380) for further measurements 
Rlmarrs Svec < 1980) described this species as a gull, although he compared it. inexplicably, only 
with Scolopax Linnaeus, 1758 and Galhnago Bnsson, 1760 in the diagnosis Olson (1985 182) 
pointed out that the hololypc humerus fragment appears to lack the deep fossa musculi brachial is 
characteristic of Lams My reexamination of the hololypc confirmed Olson’s suspicion In fact, the 
specimen does not resemble land humeri at alt and is clearly referable to the Glareoluiae In particlu- 
lai. it differs Irom the humeri of the I.aridae and agrees with those of the Glnreolidne in having (1) 
distal end relatively broad, (2) fossa musculi brachialis less deep, and (3) processus supracoracoi- 
deus dorsalis less inclined palmary 

Witlun this family, it the holotypical humerus o t'Laras dvlmccnsis agrees with the same ele 
ments of Mioglareola and differs from that of other glarcohds in having (I) processus supra¬ 
condylaris dorsalis relatively large, (2) fossa musculi brachialis shallow, and (3) scar for attachment 
ofhgamentum collaterale ventrale on the tuberculum supracondylare ventrale extended proximally 
Mioglareola tlolmcens iv was larger than M gregarui , described from the middle Miocene (MN 6) 
ofNordhnger Ries m Gennany (Ballmann 1979) and known from Dolnice as well (see above) Distal 
w rdth of its humeri is ca 6 0 6 5 mm (Ballmann 1979). which corresponds w tth the value for the 
largest modern pratincole, 67 areolaprauncola (Linnaeus, 1766), while the same value is 8 5 mm in 
Mioglareola dolnice lists' In fact. M dolmcensis was the largest pratincole ever known Although 
I was not able to delect any morphological differences between the humeri of M gregaua and 
Mioglaro/a dolmcensis, the size difference is sufficient to maintain the separate specific status for 
the Dolnice pratincole 


FOSSIL RECORD OF THE GLAREOLIDAli 

Three species, tentatively included m the Glaredidae, were described from the early Eocene depos¬ 
its of England, incl Precursor parvus Harrison & Walker, 1977, P magnus Harrison & Walker, 1977. 
and P hion/wm I Iamson & Walker, 1977 Until restudied, these species cannot be accepted as an 
evidence for the existence of the family in the British Eocene (see Steadman 1981. cf also Mlikovsky 
1996b,c) 

The family Glarcolidae is currently limited to the Old World (Johnsgard 1981,1 layman el al 
1986) In spite of that, the oldest reliable record of the family comes from North America, where 
Paractionus perpusdlus Wetmore, 1930 is known from the early Miocene (MN 3) of Carnegie I till 
in Nebraska (Olson & Steadman 1979) 

In the Old World, the record is limited to the early and middle Miocene An extinct genus, 
Mioglareola , was recorded from the early Miocene (MN 4b) of Dolnice in the Czech Republic (this 
paper), and from the middle Miocene (MN 6) of Steinberg in Gennany (Ballmann 1979) Two species 
were recorded in Dolnice. incl Mioglareola gregarui, and A/ dolmcensis (Svec, 1980), while only 
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lhe former species was found in Steinberg The record is furnished with Glareola neogena Ball- 
mann, 1979 from Steinberg and Goldberg (MN 6) in Germany 1 he latter species is the oldest record 
of the modern genus Glareola 

In addition, a damaged fragment of a coracoid from the late Miocene (MN 13) of Polgardi in 
Hungary was tentatively referred to as '*>Cursor/us sp ' by Janossy (1991) The specimen was 
neither figured, nor described, and the author himself commented that ’the fragment enables no 
further conclusions' (Janossy 1991 25) Accordingly, I am not willing to accept this as an evidence 
lor the existence of the Glareohdae. or even of the genus Cursoruis Latham, 1790 m the late 
Miocene of Hungary 

Summarizing this scanty evidence, it is clear that the Glareohdae inhabited both New and Old 
World in the early Miocene, although the date of their disappearance from the New World remains 
unknown, the only record being dated to MN 3 The reliable Old World record is limited to the 
zones MN A 6 of Central Europe (see also MUkovsky 1996c) 
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Abstract. Leiodes mirkae ip. n., L parallela sp. n . L. pueizi sp. n., schneideri sp. n , /. schuc/kci sp. n , 

I. sanipunctura sp. n. and L siihuanlca sp n. from China arc described. All known Chinese species of the 
genus Ix'todcs I jlrcillc, 1802 arc keyed. New records for L. linens (Fnirmairc. 1855) lor Yunnan and I. 
niknilynii Svcc, 1991 for Sichuan are given Geographical distribution of Palacarclic Leiodes species from 
Asia is indicated. 

Taxonomy, descriptions, key, disiribuiion, l.eiodidae, Leiodes, China 


INTRODUCTION 

Most of the known Chinese species of Leiodes Latreille, 1796 were reported or described recently 
(Angelini & Svec 1994, Svec 1991). Now through the kindness of Alexander Piitz(Eiscnhiittens- 
tadt), Miroslav Janata (Praha), Jan Schneider (Praha), Jaroslav Tuma (Kostelec na Hand), Ales 
Smetana (Ottawa), Jan FarkaC (Praha). Jan Ruzicka (Praha) and Wolfgang Schawaller (Stuttgart) I 
have had the opportunity to study interesting material comprising 10 species (53 specimens) from 
China w'hich represent 7 species new for science. New faunistics records arc given. 

The material studied was compared with the specimens including the types of Chinese species 
deposited in the collection of the author. 

The specimens mentioned in the paper are deposited in the collection of the Staatliches Museum 
fur Naturkunde, Stuttgart (SMNC), Svec’s collection (SC), Sclnilke’s collection(SCHC), Smetana’s 
collection (SMC), Schneider’s collection (SCI INC), ROiiCka’s collection (RC) and Piitz’s collection 
(PC). 

The length of body given in the key and in the descriptions is taken from the type specimens, 
other measurements and ratios arc taken from the holotypcs only. The measurements were approx¬ 
imated to the nearest 1 st decimal place, the ratios were reckoned from the unapproximated numbers. 
Ratios of length, width and width : length of antennal segments arc not quite constant as to exact 
numbers. The ratios given in the following descriptions mean only that a segment is longer, shorter, 
wider etc. than the other one. Types of mcsostemal carina indicated in this work following descrip¬ 
tions according to Daflner (1983). The author’s remarks are given in square brackets near locality 
data. 


TAXONOMIC PART 

Until now 13 species from continental China and I species from Taiwan were known. Seven species 
new to science are added here. 
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Key to the Chinese species of the genus Leiodes 

(number in round brackets indicates the point of the last step in the key) 

I Mesostemmn with low not raised carina (Figs 1.2) 2 

Mesottemum with high rawed carina (Fig 3) 20 

2(1) Ninth clylral row of punctures well separated from lateral margin at shoulder, oblique or parallel to lateral 
margin, joining lateral channel at about basal third of clylral length 3 

Ninth clylral row absent or consisting of several punctures at shoulder arranged closely lo lateral channel 

17 

3 (2) Mcsostcrnal carina ol type A (Fig I) 4 

Mcsostcrnal carina ot type B (Fig 2) 10 

4 (3) Last antennal segment distinctly narrower than previous one Ratio of width of antennal segments 10" 

II* = 1 2-1 3 5 

Last antennal segment as wide as previous one or at most very slightly narrower than 10* segment Ratio 
ol width ot antennal segments 10 “ 1 P h - at most I I 6 

5 (4) Head and pronotum distinctly strongly punctured Punctures of clylral rows separated by about 10-15 

times their diameter Interval punctures of usual shape Length of body 3 8 mm China (Gansu) 

L mirkac sp n 

Head and pronotum superficially finely punctured Rondures of clylral rows separated by about 2 4 times 
their diameter blytral intervals with minute raised granules on disc ol elytra Length of body 2 9 mm 
China (Sichuan) L \tihuanno Sp n 

6 (4) Pronotum strongly and densely punctured, us lateral margins slightly tapered from middle to base Inter¬ 

vals ol elytra with dense and line punctures Apex of legmen broadly rounded Oval Length of body 2 5- 
3 8 mm N Africa. Europe, Afghanistan. Mongolia, China (Gansu, Xinjiang), Eastern Siberia 

L bieolor (Schmidt, 1841) 

Pronotum finely and densely punctured, lateral margins parallel in basal half ol length Punctures ol clylral 
intervals small and scarce 7 

7 (6) Lateral margins ol elytra nearly straight, parallel in basal half Oblong oval Paramcrcs shorter than 

legmen 8 

Lateral margins ol elytra rounded Oval or shortly oval Paramcrcs reaching beyond tip of legmen 9 

8 (7) Last antennal segment a little narrower than previous one Posterior femur without tooth in male Sides 

of legmen roundly tapered to the tip distally Length of body 2 8 4 0 mm Siberia. Mongolia. China 
(Gansu). Canada L ilituiipes (J Sahlbcrg. 1903) 

Last antennal segment as wide as previous one Posterior femur with a tooth at middle ol hind margin 
Sides ol legmen slightly emargmatc before tip length of body 3 7 mm China (Xinjiang) 

L snizekt Angclini cl Svee, 1994 

9 (7) Pronotum with dense distinct double puneturaiion Punctures of dytral rows closely separated Aedcagus 

with small bump at tip Length ol body 3 0-1 0 mm Europe, Caucasus. E Siberia, China (Gansu) 

L ferrugmea (Fabncius, 1787) 

Pronotum with sparse simple puncturation Punctures ol clylral rows widely separated Aedcagus simply 
narrowly rounded at lip (Fig 8) Length ol body 2 3 mm China (Shaanxi) /- \emipiwclatii sp it 

10 (3) 1 lytral intervals with punctures of two different sizes (odd intervals also with scattered larger punctures) 

II 

Llylrul intervals with simple puncturation (odd intervals also with scattered large punctures) I 3 

II (10) Lateral margins ol elytra distinctly rounded in dorsal view bach puramcrc with 2 setae without membra 

nous appendage Tcgmcn constricted before tip Length of body 3 4 mm China (Sichuan) 

/. alexandfac Angclini ct Svee, 1994 
Lateral margins ol elytra straight to middle, parallel or slightly divergent Fach paramcrc with 2 selac and 
membranous appendage 12 

12 (Ml Pro- and nicsolibu twice as wide os tarsal segment in male legmen simply narrowed toward tip distally 

Length ol body 3 2 5 0 mm Europe. Siberia. Mongolia, China (Sichuan, Yunnan) 

L /mem (Fairmaire, 1815) 

Pro and mcsoitbia as wide as 3' 1 ’ tarsal segntenr in male Sides ot tcgmcn slightly ctn3iginjtc betore tip (I ig 
6) Length ol body 3 9-4 5 mm China (Gansu) L parullela sp n 

13 (10) Last antennal segment as wide as previous one Mytral intervals hardly visibly punctured, wiin very tew 

minute punctures Tcgmcn constricted before very narrowly rounded lip (Fig 7) Length of body 3 0 mm 
China (Sichuan) L puetzi sp n 
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Last antennal segment narrower than previous one 

14 (13) Tegmen ends in slim pointed tip (Daffocr 1983 figs 290. 291) Length of body 3 mrr. Taiwan 

/. klappci ichi Daftner. 1983 

Tegmen rounded at the top 15 

15 (14) Lateral margins of elytra straight and nearly parallel in basal half of clytral length Tegmen hroadly rounded 

at the top as in Fig 11 Length of body 2 5 2 8 mm China (Shaanxi) L xchuclkei sp n 

Sides ot elytra rounded Tegmen shortly rounded at the tip (7\vo very similar species) 16 

16 (15)Sides of terminal part ot tegmen conically tapered to tip, before end slightly cmarginatc Paramcrcs 

distinctly shorter than legmen Length of body 3 0-3 I mm China (Gansu) 

L thinenus Angelin) ct Svee. 1994 
Sides ot tegmen distinctly concave before end Paramcrcs nearly as long as legmen Length of body 2 8 
mm China (Yunnan) L becvari Angclmi ct Svee, 1994 

17 (2) Basal margin of pronotum distinctly cmargmatc before hind angles 18 

Base of pronotum before hind angles straight 19 

18 (17) Paramcrcs unusualy broad, multisctosc Length of body 4 7-5 0 mm China (Sichuan) 

L Khneulen sp n 

Paramcrcs of usual shape, bisetose Length of body 4 2 mm China (Yunnan) 

L lurvu/enx Angclmi cl Svee. 1994 

19 (17) Antennal club reddish-brown Mcsosicmum of type A Paramcrcs short, reaching about middle of tegmen 

ending in narrowly rounded tip Length of body 4 5-65 mm Siberia, Mongolia, China 

l. ru/ipei (Gcblcr, 1833) 

Antennal club dark Mcsosicmum of type B Tegmen ends in small bump Length of body 2 8-3 6 mm 
China (Gansu, Sichuan) L mkodymt Svee. 1991 

20 (I) Pronorum finely and distinctly punctured Acdcagus widely rounded at tip length of body 2 1—2 3 mm 

China (Xinjiang) L juroslavi Angchni ct Svee. 1994 

Pronotum nearly impunctured Acdcagus narrowly rounded at tip Length ot body 2 5 mm Tadzhikistan, 
China (Xinjiang) L xinjiangaisis Angclmi ct Svee. 1994 

Leiodes chinensis Anyelini ct Svee, 1994 

LcHxto ihincnw Angclmi ct Svee, 1994 24 

AnomoNAi. MATERIAL fxamineo 2 spec , China, Gansu prov. Xinlong Shan Massif Zuzhong, 35* 50' N, !01 p 02' T, c.i 
2600 m (above sea level), 6 vu 1995, M Janata Igf, I spec, Chtna. Gansu prov. valley F. ol Ponggnrtnng, 32° 14' 
N. I02 u “ 55’ E. 2700 m [above sea level), 9 vu 1995, M Janata Igt. at| SC. I spec. China. Gansu, Ponggarlang. 
30 v 1992. M Bok Igt, SMNC 

Investigation of the present material shows colour variability of the species. Dorsum whole chest¬ 
nut or chestnut with brown head or some specimens with dark brown head and pronotum and 
chestnut elytra or with whole dorsum deeply dark brown m the specimens examined I.egs reddish 
brown to dark brown Also strength and density of pronotal puncturation and puncturation of 
elytra! intervals variable Tilts puncturation is much more distinct and denser in the material exam¬ 
ined than in the types Punctures of elytra! rows never separated more than by about 2-4 times then- 
diameter in this species Known from Gansu till now (Angelim & Svee ! 994) 

Leiodes lucens (Fairmnlre, 1855) 

/innaioma luccnx Fairmairc. 1855 76 
IuutL\ /mens Daftner 1983 71 
Letwies haem, Angclmi & Svee 1994 22 

AddHTOVai mailrial examined I male, China. N Yunnan. Xuc Stum, near Zhongdian. 4950 m. 27” 49' N. 99° 34' h. 
24 m 1993. A Smetana. I r.irka£. P Kabatek Igt. SMC. I male, China. W Sichuan, Daxuc Shan. Paoina Slum, b 
Kangding, 30° 02'56" N. 101° 58' 05" E, 2700-2900 m |abnvc sea level|. 22 v 1997. M Schulkc Igt. SCHC 

Known from Sichuan in China till now (Angclmi & Svee 1994) New tor Yunnan 
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Letodes mirkae sp. n. 

(Figs 1.4.5) 

Tvr» MATtPiAL Holotypc male China S Gansu Yuzhong Xmlongslian massif 35“ 50 N IU4°02L ca 2400 m 
| ibovc sea level] cornier forest stream ravine 6vn 1995 M Janata Igt deposited in SC 

Drs( hii’Tion Short oval Head and pronotum dark brown, margins of pronotum lighter, scutellum 
black, elvtra red-brown Underside red-brown Mouth parts red, legs and antennal segments I to 6 
red-brown, antennal club black 

Length of body 3 8 mm, head 0 3 mm, pronotum ! 1 mm, elytra 2 4 mm. antenna 1 0 mm Maximal 
width of head ! 0 mm. pronotum I 9 mm at base, elytra 2 1 mm at base, 2 2 mm in basal third 
Head Distinctly strongly punctured, punctures separated by 2-5 times their own diameter 
Interstices without microreticulation Four large punctures placed in transversal row before poste¬ 
rior level of eyes Antenna as in Fig 5 Ratio of length of antennal segments 2 to 11 {the 2nd equal 
to 1 0) 10-13 08-08-08-12-03-18-17-18 Ratio of width of club segments 7 to 11 
{7th equal to 1 0) I 0-0 8-1 3-1 3-! 1 Ratio of width length of the antennal club segments 15 
-40 1 3- 1 4-1 I 

Pronotum Pronotum widest at base, lateral margins roundly converging toward anterior angles 
Posterior rectangular angles broadly rounded in dorsal view In lateral view posterior angles blunt, 
very broadly rounded Margins of pronotum roundly tapered to anterior angles, viewed laterally 
Punctures strong separated by about 2-3 times their own diameter With an irregular row of punc 
turcs before base, mainly at hind angles Four large punctures transversally arranged in two pairs far 
before base, at about fifth of pronoial length (similar to those m L Siiesiaca) Also with several 
large punctures irregularly distributed at central part of pronotum 

Scutellum With distinct punctures as large as those on pronotum as well as some minute punc¬ 
tures interposed 

Elytra Widest at their anterior third of length In dorsal view lateral margins visible only at 
shoulders Surface without microreticulation With regular rows of punctures Ninth row distinctly 
oblique, short, joined lateral channel at proximal third of elyiral length Rows composed of strong 
punctures separated by 1 0-1 5 times their own diameter Odd intervals with some larger punctures 
as large as those in rows All intervals distinctly punctured, punctures separated by 2 5 times then- 
own diameter Punctures with tendency to form 2 irregular rows in each interval In addition there 
are some much smaller punctures interposed 
Membranous wings fully developed 
Mcsosternum Carina of type A as in Fig I 
Mctasternum and ventrites Without striking characters 

I.egs 2nd to 4th segment of anterior tarsi and mesotarsi slightly but distinctly dilated Antcrioi 
tibiae apically twice as wide as at base, broader than 11 th antennal segment, narrower than 10 th 
Ratio of width of anterior libia 11 th antennal segment =10 0 9. the same ratio of foretibia and 1 (1th 
segment -10 1! Posterior femora simply shaped, very slightly lobed at ventral margin at apex 
I find tibiae missing in holotype 
Genitalia Aedcagus as in Fig 4 
Bionomy Not know n 

Di rivatio nominis Following to the wishes of the collector, the new species is dedicated to his 
daughter Mirka 

Din rRFVTiM. diagnosis L mirkae sp n could be compared to /, siiesiaca (Kraatz, 1852) by the 
same type of mesostemum, large shortly oval body, short antennae, by last antennal segment 
narrower then the previous one and by the presence of large punctures before base of pronotum 
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L. mirkae sp. n. differs from this species by the interval punctures tending to form irregular rows, 
not so in L. silesiaca. Also the new species differs from L. silesiaca by distinctly narrower anterior 
tibiae; the aedeagus and endophallus are of different shape (aedcagus off., silesiaca was figured 
byDaffher 1983: figs 121, 122). 


Leiodes nikodymi Svec, 1991 

leiodes mkodynn Svcc, 1991: 37K. 

Audi i iona i maickial tXAMiNtn 16 spec.. China Gansu, Xinlongshan b.. Yuzhong. Yangzliai, 3000 m [above sea level), 
7-9.viii.l994, Heinz Igl. (12 spec. SMNC. 4 spec. SC); 2 spec., China, Gansu, pass ca 46 km W Linxia. Dalijta 
Shan. 10.-1 l.vii.1994, Heinz Igt (SMNC); 3 spec.. China. W Sichuan, road Kangding - Xinduqiao, puss 16 km W 
Kangdmg. 4.290 m [above sea level), alpin region. J. Tuma Igt. (SC); I spec . China, NW Sichuan. 32" 30* N, 98" 
25' E, pas* 20 km S Qagea. 4.100 in [above sea IcvclJ, alpine meadow, I7.-I8.vii.l995, J Tuma Igl. (SC) 

Variability of the specimens examined: Body length 2.8-3.6 mm. colour of dorsum from red to black 
with brown femora and tibiae, pronotal base and tarsi reddish. Antennal club red. Most of the 
specimens examined with trace of 9th elyiral row consisting of several punctures placed near to 
elytral margin. Known front Gansu in China till now(Angelini & Svec 1994). New for Sichuan. 

Leiodes parallela sp. n. 

(Figs 2,6) 

Tvrt mathual. Holotypc, male, China. Gansu, Ponggartang. 30. vi. 1992. M Bok Igl.; para types, 2 female, Ihc same. 
Hololypc and I paralype deposited in SMNC, I paratype in SC 

Description. Very oblong oval, black-brown, clypcus and basal margin of pronotum red-brown, 
mouth parts, tibiae, tarsi and 1st to 6th antenna! segments red, antennal club slightly infuscate. 
! lead, pronotum and scutellum black, basal margin of pronotum red-brown, elytra brown in one of 
paratypes. Underside black-brown, abdomen black, femora and tip of mandibles brown. 

Length of body 3.9-4.5 mm, in holotypc 4.1 mm, head 0.4 mm, pronotum 1.1 mm, elytra 2.6 mm. 
antenna 1.1 mm. Maximum width of head 1.0 mm, pronotum 1.8 mm at base, elytra 1.9 mm at base, 2.0 
mm at middle. 

Head. Temples with oblique microsculpturc, rest of head apart from puncturation smooth. Punc¬ 
tures of 3 various si7es; largest punctures very densely arranged separated by 0.5-1.0 times their 
diameter, some smaller punctures of two sizes interposed. Four punctures larger than others placed 
in transverse tow before posterior level of eyes. Ratio of length of antennal segments 2 to 11 (the 
2nd equal to 1.0): 1.0 - 1.3 - 0.9 - 0.9 - 0.6 - 1.1 - 0.4 - 1.2 - 1.2 -1.7. Ratio of width of club segments 
7 to 11 (7th equal to 1.0): 1.0 -0.8 - 1.4- 1.4- 1.2. Ratio of width : length of the antennal club 
segments: 1.2-2.5- 1.5- 1.5-0.9. 

Pronotum. Widest at base, lateral margins parallel at basal third, then rounded toward anterior 
angles. Base straight. Posterior angles rectangular very closely rounded, in dorsal view. In lateral 
view, posterior angles blunt, closely rounded, lateral margins of pronotum rounded, before Hind 
angles slightly concave in lateral view. Puncturation sparser than that of head, punenires of two 
various sizes, the larger punctures separated by about 2 -3 times their own diameter, with small 
scattered impunctured areas; some very small, minute punctures interposed. Without microsculp¬ 
ture between punctures. Just before base with irregular row of large punctures. With several equal¬ 
ly large punctures behind the anterior margin. 

Scutellum. Without microreticulalion, at basal two thirds punctured as on pronotum, apex with 
several punctures. 
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Elytra Lateral sides straight from base to middle, slightly divergent, then curved to apex Lateral 
margins of elytra dorsally visible in male and visible just behind shoulders and then from middle to 
apex in female With regular rows of punctures Short 9th row distant from lateral margin, parallel 
with it, joined lateral channel near behind basal third of elytra! length This row slightly oblique in 
one of the paratypes Elytra I rows composed of strong punctures separated by their diameters 
Surface without microreticulation, intervals with double puncturation, the larger punctures sepa¬ 
rated by about 2 4 times their own diameter Numerous small punctures interposed Odd intervals 
with some punctures as large as those in rows 
Membranous wings fully developed 
Mesostemum Carina of type Bending vertically as in Fig 2 

Metastemum Oval plane bordered by coarse punctures bearing long recumbent setae Sides of 
metastermim with shallow, irregularly distributed punctures Surface microreticulate 
Ventrites Without striking characters 

Legs In male 2nd to 4th segment of anterior tarsi and mcsotarxi heart shaped, strikingly dilated 
Third segment as wide as tibiae at apex, 4th one slightly narrower Anterior tibiae nearly twice as 
broad as width of 11 th antennal segment in male In female tarsi simple, anterior tibiae a little broader 
than width of last antennal segment Posterior femora with blunt angle at bind margin in distal third, 
slightly lobe shaped dilated just before apex in male I find tibiae slightly simply curved in male In 
female femora without striking characters, hind tibiae very slightly simply curved 
Genitalia Aedeagus as in Fig 6 
Bionomy Not known 

Dfrivatio nominis It is derivated from the parallel shape of body 

DirrERLNTiAL diagnosis L parallela sp n is similar to L lucens by the type of mesostemum last 
antennal segment narrower than the I Oth and by the type of surface puncturation It differs by its 
very oblong oval parallel shape of body, by extremely dilated anterior and middle tarsi in male 
Aedeagus and shape of endophallic structures are similar but show clear differency (aedeagus off. 
htcen v was figured by Daffner 1983 figs 22 1 ,222) 

Leiodespuetzi sp. n. 

(Fig 8 ) 

Type uahumi Holotypc male China Sichuan Daxuc Shan Gongga Shan Mis Mailoughou Glacier Park 29"36 
N 102“ 04 I nver valley ca I km above Camp I 2100 m [above sea level] 28 31 v 1997 A Pul/ Igl paratypes 
I male I lemale China Sichuan I)a\uc Shan Gongga Shan Mls Hailougou Glacier Park 29° 36 00 N 102° 
03 3' l- Camp I 27 31 v 1997 M Sehulkc Igl Holotypc deposited in PC female paratype in SCHC male 
p'inlype m SC 

Dlscription Body shortly oval Chestnut to dark brown coloured, pronotal and elytral margins 
lighter, mouth parts, antennal segments I to 6 , and legs red-brown, antennal club mfuscate or 
segments 7 9 11 black with 81 J 1 antennal segment mfuscate Underside yellow-brown 

Length of body 2 8-3 0 mm, in holotypc 3 0 mm, head 0 4 mm, pronotum 0 7 mm, elytra I 9 mm. 
antenna 0 9 mm Maximal width of head 0 8 mm, pronotum 1 5 mm at base, elytra I 7 mm in basal 
third 

Head With slightly developed microreticulation Punctures distinct strong, separated by 2-3 
tunes their own diameter Small area at vertex without any puncturation Four large punctures 
placed in transverse row before posterior level of eyes Closely to internal margin of each eye with 
3 large setae bearing punctures clearly visible laterally Ratio of length of antennal segments 2 to 1 1 
(the 2 nd equal to 1 0) in holotypc 10-16-07-07-07-0 9 05-12-10-15 Ratio of width 
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of club segments 7 to 11 (7th equal to 1.0): 1.0-0.7- 1.4- 1.3- 1.3. Ratio of width : length of ihe 
antennal club segments: 1.2-1.6 1.3 - 1.5 0.9. 

Pronotum. Widest at base, lateral margins to middle conically tapered, than roundly narrowed to 
anterior angles. Base straight. Posterior angles sharp, widely rounded, in dorsal view. lr. lateral view, 
posterior angles rather blunt, widely rounded, lateral margins of pronotum very slightly rounded, 
nearly straight in basal third, before hind angles slightly concave, from first third of their length 
roundly tapered to anterior angles viewed laterally. Surface reticulation as on head. Punctures 
sparser and much finer than on head, irregularly distributed, separated by about 3-6 times their own 
diameter. Just before base with irregular row of large punctures. 

Scutellum. With traces of microreticulation, puncturation similar to that of head. 

Elytra. Sides rounded. Lateral margins of elytra visible for entire length in both sexes. With 
regular rows of punctures. Short oblique 9th row clearly separated from lateral margin, joined to 
lateral channel just behind basal third of elytra. Hlytral rows composed of small but distinct punc¬ 
tures separated by about twice their own diameter. Surface without microreticulation. Puncturation 
of intervals indistinct, sparse and very scattered consisting of fine very minute punctures. Odd 
intervals with some large punctures a little smaller as those of strial rows. 

Membranous wings fully developed. 

Mesostemum. Carina of type B. 

Metastemum. Surface microreticulate. Oval central plane covered by fine punctures bearing 
long recumbent setae. Sides of metasternum with shallow' irregularly distributed punctures. 



Figs 1-5. l-3‘ shape of ntesostcmal Carina; I l.aodes mirkac sp. n. - type A, 2 - L parallela sp. n. - Ivpc B. 
3 - /. xinjiaitgensis Angclini ct Svcc, 091 4-5: l. »urkac sp. n.. 4 - acdcagus dorsal I y, 5 - antenna. Scale in Figs 
1-3 - 0.1 mm, in fiys 4-5 - 0.5 mm. 
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Ventrttes Without striking characters 

Legs Segments 1 4 of anterior tarsi and mesotarsi slightly dilated in male Anterior tibiae about 
as broad as i 1 th antennal segment in male Posterior femora with very small narrow lobe just before 
end. hind tibiae slightly simply curved in male Tarsi and femora simple, hind tibiae nearly straight 
in female 

Genitalia Aedeagus as in Fig 8 
Bionomy Not known 

DmiVATio nominis Named after Alexander Putz, one of the collectors 

DirPERrNTiAL diagnosis L puelzt sp n is similar to/. chmensis Angehm et Svec, 1994 and to L 
Itecvari Angehm et Svec, 1994 in the form of mesostemal carina, by the rounded sides of elytra, the 
finely punctured pronotum, and by the small widely spaced punctures of clytral rows It differs in 
last antennal segment, winch is as w ide as the previous one. while inZ. chmensis and I, beevart the 
same antennal segment is narrower than the 10th L puetzt sp n differs also by the multisetose 
paramercs while paramercs in both species compared are bisetose 


teiodesschneideri sp. n. 

(Figs 70,14,15) 

Tv re material Hololypc, mole Chinn W Sichuan. 20 km N SaWe. 3200 m (above sea level], 29^35' N. 101° 23 

1 10 - 16 vn 1998. J Schneider Igt 1998 China expedition, J 1'arkaC. D Krai. I Schneider & A Smciana 
paratype* Smalcs die same data paratypes 3 males, I female, ihc same data i Farkafi Igl paralypes I male I 
tcnidlc ihc same data D Krai Igt para type 1 female. China. W Sichuan 2000 3500 m | above sea level] Mts ca 
20 kin NNW Subtle 18 20 vi 1994 J Kalab Igl Hololypc. ? male and 2 female paralypes deposited in SC I male 
and I female pamtype in RC I male paratype in SCHNC 

Description Body oblong oval in male, short oval in female Body shape of holotypc asm Fig 14 
Whole dorsum black brown except of red-brown narrow strip at pronotal base, tip of mandibles and 
antennal club brown to black, m some specimens only distal part* of antennal club segments 
mfuscate, mouth parts, antennal segments 1st to 6th and protarsi red, meso- and metatarsi and tibiae 
red-brown One paratype a little lighter coloured with red-brown margins of pronotum Underside 
red-brown, femora, coxae and trochanters darker 

Length of body 4 3-5 0 mm, in holotype 5 0 mm. head 0 8 mm. pronotum 1 1 mm. elytra 3 1 mm. 
antenna I 4 nun Maximum width of head 1 3 mm, pronotum 2 4 mm at base, elytra 2 4 mm at base. 

2 6 mm at basal third of elytral length 

Head Very coarsely and densely punctured, punctures separated by about I 0-1 5 times their 
diameter Some minute punctures interposed Interstices smooth Four larger punctures placed in 
irregular transverse row before posterior level of eyes Ratio of length of antennal segments 2 to 11 
(the 2nd equal to 1 0) = 1 0-1 2-08-0 8 -07—1 2-05-1 4-1 3-1 6 Ratio of width of club 
segments 7 to 11 (7th equal to 10) 10-08-13-14-11 Ratio of width length of the antennal 
club segments 14-23-15 17-11 Antenna m holotypc as in Fig 15 

Pronotum Widest at base, lateral margins rounded toward anterior angles Base very distinctly 
emargmate before hind angles in male, slightly in female Sharp posterior angles closely rounded in 
dorsal view- In lateral view, posterior angles blunt, closely rounded, lateral margins of pronotum 
slightly concave at basal half, from middle nearly straightly narrowed to anterior angles Punctura- 
tion a little finer and sparser than on head Punctures of two various sizes, the larger separated by 
about 2 their own diameter, some smaller punctures irregularly interposed separated by about 2-6 
times their diameters Beside them just before base with many large punctures Interstices without 
microsculpture 
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Scuiellum. With microreticulation, puncturation similar to that of pronotum, some smaller punc¬ 
tures interposed. 

Elytra. Widest in basal third, sides rounded. In dorsal view lateral margins of elytra visible from 
shoulders within whole their length. With regular rows of punctures. Trace of 9th double row 
consisting of several punctures runs closely parallel to lateral margin, ending near basal quarter. 
Elytral rows composed of strong punctures separated by 0.5 1.0 times their diameter. Surface with 
slight microreticulation, intervals with small punctures separated by about 2-3 times their diame¬ 
ters. some smaller ones irregularly interposed. Odd intervals with some punctures as large as those 
in rows. 

Membranous wings fully developed. 

Mesostemum, Type A according to Daffner (1983). 

Metasternum. Surface microreticulate. Oval central plane situated at posterior half of metastcr- 
nal length bordered by dense punctures separated by 1 2 times their own diameter. Sides of 

metastemum with shallow irregularly distributed large punctures. Metastemurn with large shallow 
foveae postero-medially in female. 



t : igs 6 9. Acdcagus dorsally: 6 - Leiodes parallcla sp. u, 7 - L nhneideri sp. n., S - l. puelzi sp. n.. 9 - /.. 
semipuudata .sp. n. Scale = 0.1 mm. 
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Vcntrites Without sinking characters 

Legs Male Tarsi simple slightly dilated Apex of anterior tibiae nearly 3 times as broad as base, 
about 1 5 times broader than 11th antennal segment Apical thorn of anterior tibiae with two 
unequal tips Posterior femora with slight blunt angle at hind margin at about basal second fifth of 
length, distinctly triangular lobe shaped vcntrally and with triangular hooked tooth dorsally just 
before apex Hind tibiae doubly curved Female Tarsi very slightly dilated Apical thorn of anterior 
tibiae as in male Mesotibiae and posterior tibiae broader than in male, posterior tibiae straight, apex 
of posterior femora ventrally with long strong curved thorn 

Genitalia Aedcagus as in Fig 7 Parameres multisetosc, number of setae not constant 
Bionomy Not known The specimens captured by J Schneider and D Krai were discovered in 
falling traps, the specimens captured by J Farkac partly fall in falling traps and partly they were 
found under a stone 

DrRiwno nominis It is dedicated to Jan Schneider, one of the captors of the species 
Differential diagnosis 1. schneiden sp n is similar to L cwm</e«jAngelim et Svcc, 1994 in the 
type of inesostemum, last antennal segment narrower than the I Oth, by reduced 9th elytral row and 
by the cmargmate base of pronotum before hind angles It differs mainly by strongly dilated 
p.iramerae which arc of usual type in the species compared 

leiodesschuelkei sp. n. 

(Figs 11,12) 

Tsnfc maitriai- Hololypc male, China Shaanxi. Quin I .mg Shan 35° 10' N, 108° 47* C. Mountain W pass al road 
kin 70. -17 km S Xian. 2500 2600 m [above sea level J sifted, 26 27 8 1995. M Schulkc Igl purulypes. 2 
females ihe same locality and collector Hololypc and I paralype deposited in SCHC, t para type deposited in SC 

Description Body oblong oval Reddish-brown, antennae red, club dark brown Underside 
yellow-brown 

Length of body 2 5-2 8 mm, in holotype 2 8 mm, head 0 4 mm, pronotum 0 6 mm. elytra I 8 mm, 
antenna 0 9 nun Maximum width of head 0 6 mm, pronotum (I 8 mm at base, elytra 0 9 mm at basal 
third 

Head Distinctly punctured, punctures separated by 2 3 times their own diameter Four large 
punctures placed tn transverse row before posterior level of eyes Antenna as in Fig 12 Ratio of 
length ofantennal segments 2 to 11 (the 2nd equal to 10) 10 12-07 07-07-09-04 1 2 
12-16 Ratio of width of club segments 7 to 11 (7th equal to I 0) I 0-08 13-14 11 Ratio 
ol width length of the antennal club segments 15-3 0-15 15-0 9 

Pronotum Widest at base, conical shaped, lateral margins straight tapered to middle then curved 
to anterior angles Posterior sharp angles very closely rounded, in dorsal view Posterior angles 
blunt closely rounded in lateral view Margins of pronotum nearly straight viewed laterally More 
finely punctured than head, punctures distributed more sparsely, separated by about 3-5 times 
then own diameter Interspaces without nucrosculpture With an irregular row of huge punctures 
before base 

Scutellum With traces of chagrination, punctures similar to those on head 

F.lytra Widest at anterior third In dorsal view, sides straight and slightly divergent from base to 
basal third Dorsally lateral margins of elytra visible shortly behind shoulders in male, not visible at 
all in temale With regular rows of punctures Short 9th row slightly obi lquc, nearly parallel to lateral 
margin, joining lateral channel at proximal two-fifths of elytral length Strial rows composed of 
punctures ot medium size separated by 1 0 2 0 times their own diameter Surface distinctly microre- 
ticulate Odd intervals with numerous large punctures as large as those in strial rows In addition al I 
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intervals with punctures similarly developed as those on pronotum. Punctures have tendency to 
form 2 rows in each interval. 

Membranous wings fully developed. 

Mesostcmum. Carina of type B. 

Metastemuin. Surface microreticulatcd. Heart shaped plane bordered by coarse punctures bear¬ 
ing long recumbent setae. Sides of metastemuin with shallow irregularly distributed punctures. 
Ventrites. Without striking characters. 

Legs. 2nd to 4th segment of anterior tarsi and mesotarsi slightly but distinctly dilated. Anterior 
tibiae narrow at apex, 1.4 times narrower than the wide of 11 th antennal segment. Posterior femora 
with tooth at about middle, slightly lobe shaped dilated just before apex in male. Hind tibiae slightly 
simply curved. 

Genitalia. Acdeagus as in Fig. 11. 

Bionomy. Not known. 

Dhrivatio nominis. Named after the collector of the new species Michael Schiilke. 

Differential diagnosis. L. schuelkei sp. n. resembles L ruficollis (J. Sahlberg, 1898) in the conical 
shape of pronotum, oblong oval shape of body and weak puncturation of dorsum. It differs mainly 
by the type ofmesostemal carina which is of type A in L. ru/icollis. The new species is also similar 
to /., puetzi sp. n.. L. heevari and L. chinettsis in posscsing the same type of mcsostcmal carina, by 



Figs 10-13. 10—11: acdcogus dorsalIv: 10 - Ldoites sichuanica sp. n., 11 - L. schudkc) sp. n. 12-13: antenna: 12 
L schuetkei sp. it., 13 - L. scntipunclala sp. n. Scale “ 0 1 min. 
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the lypc of elytral punciuration and by The last antennal segment narrower than the previous one 
L schuelkei sp n differs by the shape of tegmen that is broadly rounded at apex, while the tegmen 
ends by small bump at the apex or by very shortly rounded tip in the species compared here 


Leiodes semipunctata sp. n. 

(Figs 9,13) 

Tvrt .'WitRtAL HotOtypC, male. China. Shaanxi. Quin Ling Shan. 110*06’ E. 34*27’ >\ llua Shan Mts. N Valley 
UK km E Xian 1200-1400 m (above sea level). I#-20 vm 1995, sifted. A Put? Igt Deposited in SC 

Description Body oval Light chestnut coloured, underside, antennae and palpi red-yellow 
Length of body 2 3 nun, head 0 3 mm, pronotum 0 6 mm, elytra 1 4 mm, antenna 0 6 mm Maximum 
width of head 0 6 mm, pronotum 1 2 mm at base, elytra I 4 mm at first third 

I lead Distinctly coarsely punctured, punctures separated by 2-3 times their own diameter Four 
large punctures placed in transversal row before posterior level of eyes Antenna as in Fig 13 Ratio 
ol'length of antennal segments 2 to 11 (the 2nd equal to 1 0) 1014 08-0 6-0 6-09 0 4- 
0 9-10-15 Ratio of width of elub segments 7 to 11 (7th equal to I 0) I 0 - 0 8 - I 3 - 1 4 14 
Ratio of width length of the antennal club segments 14-27-19-18-12 

Pronotum Widest at base, lateral margins flatly rounded to anterior .angles Posterior sharp 
angles broadly rounded, in dorsal view Posterior angles blunt, with well-marked tip in lateral view 
Margins of pronotum nearly straight shortly before hind angles, then roundly tapered to anterior 
angles in lateral view A little finer and more sparsely punctured than on head, punctures irregularly 
distributed separated by about 3 4 times their own diameter Some small places on disc without 
puncturation present Interspaces with traces of microreficulation A transverse irregular row of 
large punctures before base 

Scutcllum Smooth except for several distinct punctures 

Elytra Widest at anterior third Dorsally lateral margins visible at shoulders only With regular 
rows of punctures Short 9th row- distinctly obhquejoimng lateral channel at proximal third Rows 
composed of punctures of medium size separated by I 0-2 5 times thcirdiameter Odd intervals with 
larger punctures as large as those in rows All intervals with very scattered small punctures occa¬ 
sionally missing altogether Interstices smooth shiny 
Membranous wings fully developed 
Mesostemum Carina of type A 
Metasternuin and veiitrites Without striking characters 

Legs Segments 2-4 of anterior tarsi and mesotarsi slightly but distinctly dilated Anterior tibiae 
narrow at its apex, 1 5 tunes as wide as at base Posterior femora slightly lobe shaped dilated just 
before apex m male Hind tibiae slightly simply curved 
Genitalia Aedeagus as in Fig 9 
Bionomy Not known 

Di rivatio nominis It is derived from the feebly punctured elytral intervals 
Differential diagnosis L semipunctata sp n is compared to L bntnnea (Sturm, 1807) and L 
swhuOmca sp n in possesing the same type of mcsoslemal keel, small shining body, widely 
rounded hind angles of pronotum and by feebly punctured clytral intervals l. semipunctata sp n 
differs trom both species in last antennal segment which is as wide as the previous one, w-hile the 
same one is narrower in A brunnea and m L sichuanica sp n It differs also by different shape of 
aedeagus and endophallus and by the length of paramerae reaching over the tegmen, while the 
same is shorter in the species compared, here 
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Leiodes sichuanica sp. n. 

(Fig. 10) 

Tvrt. material. Holotypc. male. Cliinn. Sichuan, Fmcishan. Lcidongping, 2500 m. lS.vii.1996, 29° 32' N. 103° 21‘ 
3;. collected hy A. Smetana, J Farkal, P. Kabatek, deposited in SC. 

Description. Body oval. Yellow-brown, head a little darker, mouth parts, tarsi and antennal seg¬ 
ments 1-6 yellow, antennal club iniuscatc, tibiae lightly yellow brown, underside and femora yel¬ 
low-brown. 

Length of body 2.9 mm, head 0.3 mm, pronotum 0.7 mm, elytra 1.9 mm, antenna 0.9 mm. Maximum 
width of head 0.8 mm, pronotum 1.4 mm at base, elytra 1.5 mm at base, 1.6 mm in basal third. 

Head. Slightly regularly microreticulate, cells of microsculpture become transversely elongated 
at temples. Distinctly finely punctured, punctures separated by 2^4 times their own diameter. Four 
large punctures placed in transversal row before posterior level of eyes. Closely to internal margin 
of each eye i large and 2 smaller setae bearing punctures visible laterally. Ratio of length of 
antennal segments 2 to 11 (the 2nd equal to 1.0): 1.0 - 1.3 - 0.7 - 0.6 - 0.5 - 1.0 - 0.4 - 1.1 - 1.2 - 1.6. 
Ratio of width of club segments 7 to 11 (7th equal to 1.0): 1.0 - 0.7 - 1.3 - 1.4 - 1.1. Ratio of width 
: length of the antennal club segments: 1.2 - 2.0 - 1.4 - 1.4 - 0.8. 



Figs 14. 15. Ldotles schncideri sp.n.: 14 - shape of body, 15 - antenna. Scale in Fig. 14 = 0.2 mm. in Fig. 15-01 
mm. 
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Pronotuin Pronotuin widest at base, lateral margins conically narrowed toward anterior angles 
with slightly rounded sides Posterior angles sharp broadly rounded, viewed dorsnlly Posterior 
angles very blunt very closely rounded in lateral view Lateral margins of pronotuin nearly straight 
to middle, then curved to anterior angles, seen laterally Slightly regularly microreticulate A little 
finely and more sparsely punctured then on head, punctures irregularly distributed separated by 
about 3-6 tunes their own diameter A transverse irregular row of large punctures before base 
Scutellum Smooth except of several distinct punctures 

Elytra Widest in basal third of their length Dorsally lateral margins visible for first half of their 
length Without microreticulation With regular rows of punctures Short 9th row slightly oblique, 
joining lateral channel just before proximal third Rows composed of.small punctures separated by 
2-4 time:, their diameters Odd intervals with some punctures larger then those in rows Intervals 3 
and 4 on disc with some small, very short setae bearing granules present in second quarter from base 
on elytra These punctures separated by about 2-3 times their diameter Some of those punctures 
very rarely present also in 2nd and 5th elytral intervals Punctures of usual shape present in basal 
quarter and distal half of elytra These normal fine punctures separated by about 4 5 times of their 
diameter gradually disappearing toward base, apex and lateral sides of elytra 
Membranous wings fully developed 
Mesostemum Carina of type A 
Metasternum and ventntes Without striking characters 

Legs Segments l^l of anterior tarsi and mcsotarsi slightly dilated Anterior tibiae narrow, at apex 
twice as wide as at base Eleventh antennal segment 1 25 times wider than antei lor tibia at its end 
Posterior femora simple, without any lobes or other striking characters, hind tibiae slightly sunply 
curved in male 

Genitalia Aedeagus as tn Fig 10 
Bionomy Not known 

Dcrivatio nominis It is denvated from the name of the Sichuan province where the holotypc was 
found 

Differential diagnosis L sichuamca sp n is compared with/, brwsnea and L semipunclala sp 
n in possesmg the same type of mesostemum, small shining body, widely rounded hind angles of 
pronotuin and by feebly punctured elytral intervals /. sichuamca sp n differs from both species 
compared by the presence of granules on elytra, from i brunnea by longer antennae, from L, 
semipunclala sp n by last antennal segment narrower than the previous one The same segment ts 
as wide as the previous one in L semipunctata sp n L sichuamca sp n differs also by different 
shape of aedeagus that ends by small central notch at its tip 

DISCUSSION 

There are 73 species of the genus Leiottes Latreille, 1796 biown from Asia (Daffner 1983, Daffher. 
1986, Nakane 1963,Nakanc 1989, Perkovsky 1990, Angelmi & Svec 1994, Svec 1991, Svec 1996. 
Svec 1998, Svec 1999) Altogether 21 species occur in China and Taiwan Five of them occur beside 
China also in other parts of the Palaearchc Five species arc shared in both the Holarctic regions of 
the Old World and North America (Baranowski 1993) 

The following diagram indicates geographical distribution of the species Stars represent the 
distribution Horizontal lines separate groups of similar species The groups erected newly in this 
paper are based on the similarity of the species mainly in possessing the same type of mesosterna! 
carina. shape of legmen, parameres and endophalus and also in some external charades as the 
shape ol pronotuin and the sculpturation of dorsum are Data about distribution was taken from the 
literature cited above The areas arc bordered like this N Africa - Palaearctic part of A frica, Europe 



- including Caucasus; Asia part (entire Asia except of Siberia, China and Japan) - Turkey, Saudi 
Arabia peninsula, Iraq, Iran, Afghanistan, Syria, Azerbaijan, Kazakhstan, Uzbekistan, Turkmeni¬ 
stan. Tadzhikistan, Kyrgyzstan, Mongolia, Western and Eastern Sayan, Nepal, Northern India; 
China- continental China, Taiwan; Siberia-Asian part of Russia except of Sayan. 

Distribution of the Asian species of the genus Leiodes Latreille, 1879 

species N-Africa Europe 

Asian part China Siberia Japan N-Amcrica 
of Russia 

L fun'll (Eftchson, 1845) 

» 

• 

L mfipes (fichlcr, 1833) 


• » 4 4 

L. fracta (Scullit/.. 1874) 

• 

* * 

rhaedca (lirichson, 1845) 

» 

• • • 

L pli i'ii (Piin/cr. 1797) 

• 

• • 

L. di/freri I'crkovsly, 1990 


• 

!.. nuifor (Portcvin, 1926) 


• 

i. x/wrre.\dinetitcH (Strand. 1943) 

• 

• » 

I. poliiu (Morsham. 1802) • 

* 

* 

L iKKkt Svcc. 1996 


P 

L dilulipcx (J. SahSbcrg, 1903) 


» » •> 

L Miizekl Angel ini ct Svcc. 1994 


• 

A. fluvescens (Schmidt, 1841) 

« 

• 

L mjipeiwts (Paykull. 1798) 

* 

* 

L dubia Kugclann. 1794) 

• 

• 

L. bicotor (Schmidt. 1S4I) 

• 

• • • 

A. ohesu (Schmidt, 1841) 

• 

* * 

A. frauki Daffncr, 1986 


• 

L uiailbml Svcc, 1999 


• 

i parallel# sp. n. 


* 

i. hums (Fatrmairc, 1855) 

♦ 

« * • 

L. usmvai (Naknnc, 1963) 


» 

L. a tricolor (Champion. 1923) 


* 

L. mirkae sp. n. 


» 

A. silesiaro (Kroatz. 1852) 

• 

• 

L. schue/kei sp. n. 


• 

A. pui'tzt sp. n. 


* 

L chinenm Angclini ct Svcc. 1994 


• 

L Art vim Angdim ct Svcc. 1994 


• 

A. alcfuit/lrae Angclini ct Svcc, 1994 


• 

A. sciitiptwclala sp. n. 


• 

A sichiianica sp. n. 


« 

A. iwtwvmis (llhsiiikuvsky. 1967) 


♦ • 

A. curlilarate Daffncr, 1983 


• ■ 

A. inepkct (Schmidt. 1841) 

• 

• • 4 

A mbini/iosa (Schmidt. I84|) 

* 

« 

L. rugntui Stephens, 1829 

• 

» 

L turcica Svcc. 1998 


• 

A pih/eru (Renter. 1884) 

* 

• 

L Cilia ns (Schmidt. 1841) 

• 

4 

L. piinclulatii (Ciyllcnhal. 1810 ) 

* 

* » 

L art wipes (Rye. 1873) 


* 

L. mutupunciala (Rye. 1873) 


• 

A. tuensis Nakanc, 1989 



A. pnncluvl/is (Thomson, 1862) 

* 

• 

A. ferri&int‘i (fabricius, 1787) 

» 

» • 

A. portevini Hatch. 1929 


* 
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species N-Africa 

Europe 

Asian part 
of Russia 

Chinn 

Siberia 

Japan N-Amcrica 

/. lakohi (Hhsmkovsky, 1964) 

* 

• 




t. mkodym Svcc. 1991 






L ninabihi Daffncr. 1986 


• 




L loebh Daffncr. 1986 


* 




i uepalenu s Da liner, 1983 






1. smctanai Daffncr, 1986 






/. turvidem Angclim ct Svcc, 1994 



* 



L st hneidcri sp n 



• 



/. aibiMolh s (Portcvin, 1943) 


* 




i. llappi'nihi Dal frier. 1983 



♦ 



/. ukuwat Nakanc, 1963 





• 

/. ulpu ohi Nakanc, 1963 





• 

L bubal Nakanc, 1989 





- 

L jaioslavi Angclim cl Svcc, 1994 



* 



L iiibttln (Reuter. 1885) 

4 



• 


L xinnungcnsn Angclim cl Svcc. 1994 


* 

* 



!. India (Sturm. 1807) • 

4 



* 


L lehmam Svcc. 1999 


« 




/. hesucheti Daffncr. 1986 


* 




1, bertguhea Dalfncr. 1986 


• 




!. tanimcla. (Portcvin, 1903) 






L iwtpla (Renter. 188?) 


• 




1. imentnui (Reuter. 1890) 






!, rcttanguhi (Renter, 1884) 


• 




L 1 otenoules (Renter, 1913) 






/- tonvexu (Motschulsky. 1845) 
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The general geographical distribution indicated in the diagram is basic and incomplete because of 
several reasons, one beings the fact that the areas mentioned in the table are roughly defined 
because it could not be taken into account phytogeographical areas, height above sea level, 
geological and geographical conditions, climate etc. It was not reckoned with these aspects be¬ 
cause of sporadic and uncompleted data concerning to the occurrence of individual species. The 
Leiodes material was collected in the Old World and in China unsystematically, occasionally at 
random until now. So the important collecting data are mostly lacking. Further it can he said with 
certainty that there will be discovered many new species in China and adjacent countries in the 
future. 

Any responsible and serious conclusion about the geographical distribution requires more de¬ 
tailed knowledge about the species of the genus Leiodes. This point seems to be impossible to solve 
at the present. Daranowskt (1993) erecting species groups in the genus noticed: “The separation 
into 26 species-groups as proposed in this revision is based on the New World fauna only and must 
be considered as a tentative and intuitive classification.” 1 also believe that any attempting of 
phylogenetic classification of the Leiodes species could be rather premature with the present state 
of knowledge. Major taxonomic and faunistic work in the genus Leiodes stands before us. 
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B(K>K REVIEW 

CLEMENTS A N TIk* Biology of Mosquitoes. Volume 2 Sensory Reception and Behaviour Walling¬ 
ford Oxon CABI Publishing. a division of CAB International, 1999 XV+74U pp Format 185*245 mm Hard 
bound, price Lstg 95 00 (USD 175 00) ISBN 0-85199-313-3 

The author IS a professor affiliated with ihe London School of Hygiene and Tropical Medicine Tins is the second 
ot llic three projected volumes ot The Biology of Mosquitoes Volume 1 published by Chapman and Hall m 1992 
focused on development, nutrition and reproduction, growth and metamorphosis ot larval and adult forms ol 
mosquitoes egg production by the adults females and physiological adaptations of larvae to their aquatic environ 
men! This second title provides information on (lie physiology of mosquitoe sensory organs and behavioural 
patients In die introduction looked at arc biological cycles, endogenous rhythms, dial and lunar periodicities in 
mosquitoc behaviour The volume is composed of 17 chapters numbered m consequence of the proceeding volume 
I from 24 through 40 

Chaplet I (24) describes mtcgumcntal scosilla of culicid larvae comprising articulated setae of ihe body surface, 
antennal and maxillary scnsilla Following chapter 2 (25) is dedicated to adult mtcgumcntal scnsilla Chapter 3 
(26) concentrates on antennae and hearing Chapters 4 and 5 (27 and 28) deal with larval and adult eyes and vision 
The chapter 6 (29) on behaviour of larvae and pupae eharacten-ccs aquatic environment in relation to locomotion 
taxis and kinesis, escape from predators, feeding behaviour, grooming and various other activities hollowing 
chapters highlight adult cucadial rhythms and the regulation of adult behaviour, including regulation of male and 
female sexual activities Chapters 9 and 10 (32 and 33) lay emphasis on the modification ol adult behaviour by 
geophysical and climatic factors and on the flight Next two chapters provide coverage of male and female 
genitalia and associated organs and the mating 

Chapter 13 (36) deals with feeding on plant sugars Chapters 14 and 15 (37 and 38) arc concerned with sources 
and characteristics of host cues and with host finding, namely with reactions of mosquitoes to chemical, physical 
and visual stimuli and with behavioural patterns exhibited by mosquitoes responding to host over a distance 
Chapter 16 (39) analyses mosquitoc-host interactions, with particular emphasis on the host specificity and 
detensive responses ol the host, blood-meal identification by serological methods, laclorx determining host 
feeding patterns, and transmission of parasites The concluding chapter is devoted lo detailed analysis of bcltav 
lourdl events leading to egg laying 

The volume includes a comprehensive list of references and is augmented by a wealth of figures numbered by 
individual chapters, composed ot schematic line drawings, photographs and graphs In addition, there arc numer¬ 
ous tables summarizing data given in the textual part Eleven chapters contain thematic glossaries of terms relating 
lo blood (ceding, host finding, mating, oviposition, rhythmic and cyclic behaviour and other terms 

Mosquiiocs arc important transmitters of widespread major diseases as arc malaria and arboviruses They arc 
also one of the most studied and well known group of insects, both m the laboratory and in the field This volume 
offers an m-depth review ot biology of sensory organs and cnvironmcnf.il relations influencing the vertebral host 
attack by mosquiiocs Following volume 3 in preparation, approximate publication dale 2()(>4, is intended io 
inform on dormancy, survival, spccialion and evolution 
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Abstract. Larvae of the I* and 2 1 * mstars of Aphodius (Colobopterus) errafuus (Linnaeus, 1758) were 
lound in chambers inside brood masses under laboraiory conditions The chambers were closed by a wall 
formed probably from larval tacccs This is hypothetically explained as an adaptation to martcedly increased 
soil moisture Consequently, one of the features of the evolution of the oviposition habits in A (C) erraiiau 
and A (C) t/uadtalus Kciclic. 1842 was corrected as follows only the larvae of rhe l'* msrar Iced on die 
brood mass from outside as a rule 

.Nesting, larvae, biology, ethology, Colcoptera, Scarabaeidae, Aphodiinae, Aphodius erratic us 


INTRODUCTION 

Most advanced nesting-like reproductive pattern within the genus Aphodius Illtger, 1798 was 
found in Aphodius erraticus (Linnaeus, 1758) and/1 quadratic, Rciche, ! 842, two dung beetles of 
the subgenus Colobopterus Mulsant,! 842 (Rojewski 1983, Uosogi 1985, Yasuda 1987, Yoshtda& 
Katakura 1992, Zunino et al 1994) These species form elongate brood masses serving as a food 
source for all three larval mstars, and locate egg chambers in soil outside the brood mass This 
observation was adequately used in the formation of a model of the evolution of the oviposition 
habits in Aphodius (Yoshida& Katakura 1992). 

In a discussion of the results of Yoshida & Katakura (1992) ] mentioned as one of the features ot 
the evolution of the oviposition habits, that the larvae of all three mstars of these two species feed 
on the brood inass from outside (Vitner 1998) Further research showed, that this characteristics was 
erroneous The aim of the present paper is to correct this error 

MATERIAL AND METHODS 

Origin ol parcnial individuals Italy. Province of Tuscany, Albcrese near (Jrossclo, 27 iv 1998. J Hubert Igt 

Three males and two females were kept from 29 iv 1998 in a qaudratic plastic box measuring 16 0x9 5-9 5 cm 
The from part ol live box was ail out, excepting a 2 cm broad bell, and after first control again pasted on back with 
Hercules dispersion gum (Druehema, Praha) The box was filled with soil mixed with ca 20% of sand, Ihc layer ol 
which reached ca 10 cm. and covered with line nciiing. held by a rubber band Most ot ihc soil surface in Ihc box 
was covered by a ca 3 cm thick layer of fresh bison dung from ZOO Praha, leaving a 1 2 cm broad side belt 
uncovered The box was located in 3n unhealed room (temperature ca 17-20 °C) and was exposed to the day light 
Dung and soil were scratched out from a side layer by layer by a pinccltc during Ihc first conlrol on 4 v 1998 The 
soil was then returned back logether with ihc broken dung The brood was finished aUcr Ihc second control on 
10 v 1998 

Size of brood masses was measured using caliper to the nearest 1 mm Maximum width is given for each brood 
mass Only one dimension is given for cylmdnc brood masses (Nos f-6. S in Tab I, see also Figs t-2), white width 
ol Ihc lower end and width ol the base arc given for conic brood masses (Nos 7, 9 in Tab I, see also Figs 3 -d) 
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Parental adults and larvae were treated with Bourn's fluid and preserved in 70% ethanol alter the end ol the 
experiment They arc deposited in the author’s collection 

RESULTS 

Nine brood masses were found during the first control of the box (see Tab I and Figs I 4) One 
brood mass was formed as a food source for two larvae (Fig 3), while seven brood masses for .1 
single larva each, the latter being probably true also for the last brood mass (Nr 8 in Tab 1) Two 
brood masses were located close to each other, forming a cluster (Nrs 4,5 in 'lab 1, Fig 2) Bases of 
all brood masses were close to the dung pad Soil was rather moist during this control 

Larvae were found in all brood masses, with the exception of Nr 2 and Nr 8 External opening of 
the larval chamber was found only on the brood mass Nr 1, but it cannot be excluded that the 
closure of the larval chamber was damaged during the manipulation with the brood mass External 
openings were absent from brood masses Nrs 3 7 and 9 In these brood masses, chambers wete 
closed w «ih a smooth, ca 1 mm thick, fine-grained wall, which was probably formed from larval 
faeces The texture of this wall was distinctly finer than the texture of the surrounding brood mass 
Opening of the larval chamber was visible from outside in the brood mass Nr 2 

Only a single feeding L» (not yet white, preparing for pupation) was found during the second 
control 


DISCUSSION 

The data presented above indicate - contrary to the data formerly published by Vitncr (1998) - that 
I., and at least to some degree also L 3 of Aphodtus erraticus are able to feed on the brood mass from 
both inside and outside (sec also Rojewski 1983 273 [fig 8], 275, although his statement is not quite 
clear) The relevant part of the characteristics of the tendency of the evolution of the opposition 


table I Dala on brood masses (dimensions in mm) 


Nr 

Width 

Width of the 
base 

Width of ihe 
lower end 

Length 

Record 

1 

7 



20 

Li* 1 

2 

8 



22 


3 

8 



33 

L," 

4-5 

7 8 



16 

L.7 


7-8 



22 

L'° 

6 

d 



15 

Li* 

7 


12 

9 

42 

1-.”, u* 

a 

in 



23 

i) 

9 


12 

7 

26 

L.” 


NcithcT larva nor egg found no traces of feeding on the brood mass 
’> Opening of larval chamber at the lower end of the brood mass, see Fig I 
Opening of larval chamber ai ihe lower end of the brood mass, larva lounri neither in the brood mass, nor in llic 

soil 

“ Opening of larval chamber approximately 1/3 of ihe length of ihe brood mass from ns lower end Brood mass 
damaged during (he control and position ot the opening was nol measured The larva was shortly after ccdysis, still 
without grayish food in its digestive tract 

” Upper end of Ihe opening of larval chamber ca 4 mm below Ihe base of the brood mass. Sec Fig 3 
" Opening of larval chamber ca 15 mm above the lower end of Ihe brood mass, see Fig 3 The abdomen of larva 
was so lar slender, wnh well visible grayish food in its digestive tract 
71 Opening ot larval chamber ca II mm above the lower end of the brood mass, sec Tig 4 
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habits represented by A errraticus an d/l. quadratus (Vitner 1998: 250) must be modified accord¬ 
ingly. i think that the possibility that also L, could feed on brood masses from inside must be ruled 
out, just because of the size of these larvae (cf. Emden 1941, Jerath I960, Kim & Lumaret 1987, 
Rojcwski 1983, Frolov 1994) in comparison with the diameter of brood masses (cf. Rojewski 1983, 
llosogi 1985, and this paper). It is probable for the same reason, that older L, usually feed on the 
brood mass from ouside as well. 

1 am not able to explain sufficiently, why larvae feed on brood masses sometimes from outside 
and sometimes from inside. With some limitations (cf. brood mass Nr. 2 in Tab. 1) 1 prefer the 
following explanation: when soil is drier than a brood mass, a hard layer forms around the brood 
mass and prevents further dedication. A cavity forms between this layer and the brood mass, and 
larvae of the first two instars feed on the brood mass from outside. On the other hand, when soil is 
moist, the gradient is reversed. Hard layer is glued to the brood mass and owing to its more dense 
texture can function as a barrier preventing moisture to penetrate from the soil in the brood mass. A 
cavity around the brood mass is not formed. In such a case the larvae enter brood mass, feed out a 
chamber and close it by their own faeces using modified anal lobes. Inside the brood mass they are 
safer before adverse effects of “too” high moisture (moulds etc.) than they would be outside of the 
brood mass. 

The ability of the larvae of A. erraticus to form larval chambers can to some degree help to 
hypothesize about the functional explanation of the morphology of their mandibles. The slender 
incissive part of mandibles (cf. Kitn & Lumaret 1987 for A quadratus) is suitable for finer move¬ 
ments than are those needed for a simple separation of food. However, it remains unexplained why 
slender shaped mandibles are present in all three larval instars (Vitner 1996). 

“Nesting" pattern of A. erraticus and A. quadratus can be regarded as well defined (Vitner 
1998). The results presented above indicate, that the larvae of first two instars can effectively react 
on environmental conditions. This, and the ability of the larvae, especially those ofLj, to feed 
directly inside the dung pad (Rojewski 1983, Yoshida & Katakura 1992, Zunino et al. 1994, Vitner 
1998), is an evidence for the plasticity of larval behavior in these species. 



Figs 1-4. Schematic drawing of brood masses of Aphodius erraticus (Linnaeus) with larval chambers. Arrows 
indicate place where the width of the lower end of brood masses were measured. For the data sec Tab. I 
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